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S  DHMARY 

A  damage  tolerant  hybrid  composite  fuselage  section  has  been  designed, 
fabricated  and  tested.  One  of  the  key  features  of  this  structure  is  the 
integral  crack  arresters  which  have  been  incorporated  into  the  design  to 
increase  its  tolerance  to  damage,  either  inherent  flaws  or  battle  induced 
damage.  The  ability  of  the  design  to  withstand  critical  flight  loads  has 
been  demonstrated  by  both  analysis  and  test.  The  effectiveness  of  the  crack 
arresters,  which  are  designed  to  stop  a  propagating  crack  (damage)  and  still 
allow  the  structure  to  carry  limit  load,  was  proven  in  a  series  of  tests  where 
the  initial  damage  was  of  two  types,  a  preformed  crack  cut  with  a  saw  blade  and 
that  resulting  from  projectiles  fired  into  the  shell.  The  design  has  been 
completely  analyzed  using  finite  element  techniques  and  shown  to  save  both 
weight  and  cost  over  its  metal  counterpart.  Analysis  and  testing  of  composite 
panels  has  also  been  done  to  investigate  failure  modes  and  establish  design 
criteria  for  crack  arrester  designs. 
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1.0  INTRODUCTION 

Existing  composite  technology,  based  upon  conservative  metal-replacement 
philosophy  and  applied  to  individual  secondary  and  small  primary  structures, 
has  demonstrated  significant  structural  advantages  and  has  matured  sufficiently 
to  support  a  broader/total  system  application.  Maximum  composite  payoff  is 
recognized  to  be  attainable  through  reconfiguration  in  the  initial  conceptual 
design.  In-depth  investigations  to  fully  explore  the  potential  cost  and  per¬ 
formance  advantages  of  composites  must  exploit  the  tailorability  and  improved 
formability  of  composites.  Cost  reduction,  weight  reduction,  and  high  toler¬ 
ance  to  damage  require  design  of  the  structural  material  system  concurrently 
with  the  internal  structural  arrangement.  An  RPV  provides  a  low  risk/moderate 
cost  opportunity  to  seek  maximum  utilization  of  composites  at  each  level  of 
design  and  manufacture. 

The  objectives  of  this  program,  therefore,  are  to  develop  a  composite 
fuselage  design  which  is  low  in  cost  compared  to  conventional  metal  design, 
affords  increased  survivability  with  respect  to  inherent  flaws  and  hostile 
action  and  the  resulting  damage,  and  at  the  same  time  has  reduced  weight. 

The  center  fuselage  section  of  the  BQM-34E  Remote  Piloted  Vehicle,  Figure  1-1, 
was  selected  as  the  demonstration  vehicle  for  this  design/development.  Although 
the  technology  presented  here  is  directly  applicable  to  manned  aircraft,  the 
RPV  affords  a  basis  for  comparison  between  an  inproduction,  operational,  metal 
counterpart  and  the  redesigned  composite  version,  and  it  provides  an  opportunity 
for  near-term  flight  demonstration  in  both  the  subsonic  and  supersonic  regimes. 
This  same  vehicle  has  been  used  as  a  test  bed  for  an  all  graphite  epoxy  wing 
which  was  designed  and  fabricated  at  the  Naval  Air  Development  Center  and 
which  is  currently  flying  on  operational  vehicles  as  part  of  the  Navy's  service 
evaluation  program.  This  center  fuselage  section  provides  a  practical  design 
model  since  it  contains  access  doors,  wing  attachment  points,  external  fuel 
tank  attachment  and  the  recovery  parachute  line  attachment. 

The  center  fuselage  section  of  the  BQM-34E  is  1.04m  (41  inches)  long,  from 
station  233.5  to  274.1  and  ,63m  (25  inches)  in  diameter.  The  metal  design  is 
aluminum  sheet  with  reinforcing  frames,  a  shear  web  which  distributes  para¬ 
chute  loads,  a  keel  which  reacts  bending  and  external  fuel  tank  loads,  and  a 
strongback  which  reacts  parachute  loads.  Figure  1-2. 

The  through-wing  is  attached  to  this  section  in  the  upper  portion  of  the 
cross  section  and  an  overwing  structure  covers  the  wing  and  closes  out  the 
circular  shape.  A  large  access  door  is  at  the  bottom  and  runs  the  entire 
length  of  the  section. 

The  overall  procedure  and  work  flow  followed  in  this  program  is  shown 
in  Figure  1-3.  The  loads  and  criteria  used  were  those  of  the  BQM-34E. 

Studies  were  made  from  which  material  and  type  of  construction  were  selected. 
Preliminary  design  and  subcomponent  testing  were  based  on  material  properties 
determined  analytically  from  micromechanics  analysis  of  the  selected  material. 

At  the  same  time  fabrication  processes  were  established  and  material  coupons 
were  fabricated  and  tested  to  characterize  the  material.  Detailed  design  of 
the  fuselage  and  a  cylindrical  test  specimen  were  based  on  material  properties 
from  this  characterization. 
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Figure  1-3.  Low  Cost,  Survivable  Composite  Fuselage 
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2.0  DESIGN  CONDITIONS 

In  designing  the  composite  fuselage  section,  two  design  conditions  were 
considered,  based  on  a  review  of  the  metal  design.  These  conditions  are 
identified  in  references  (1)  and  (2)  as  conditions  4PX02,  recovery,  and 
2SD02,  5g  maneuver.  The  first,  and  most  important,  condition  is  a  recovery 
condition  in  which  7.4g  is  developed  by  a  66720  N  (15,000  lb.)  load  on  the 
parachute  line  which  is  attached  at  the  top  of  the  fuselage  near  the  forward 
end  of  the  center  section.  The  inertia  loading  of  that  part  of  the  fuselage 
forward  of  the  center  section  produces  a  large  bending  moment,  which  is 
applied  to  the  center  fuselage  section.  It  is  this  condition  that  sizes  the 
center  fuselage  shell.  Figure  2-1.  The  5g  maneuver  in  free  flight  produces 
maximum  wing  bending  combined  with  concentrated  loads  on  the  keel  from  an 
external  fuel  tank.  Figure  2*2.  This  condition  induces  local  load  in  the 
fuselage  in  the  circumferential  direction,  and  the  shell  must  be  checked 
for  its  ability  to  react  these  loads. 

It  should  be  pointed  out  that  the  loading  applied  at  the  forward  end  of 
the  center  fuselage  section,  station  233.5,  is  not  applied  around  the  complete 
periphery  of  the  fuselage.  This  is  due  to  the  geometric  shape  of  the  fuse¬ 
lage  structure  in  the  equipment  compartment  which  is  forward  of  this  center 
section.  Just  forward  of  station  233.5, this  structure  extends  just  slightly 
over  the  upper  semi -circle  of  the  center  fuselage  shape,  with  longerons  at 
the  lower  extremeties.  Figure  2-3.  This  results  in  some  buildup  of  load 
opposite  these  longerons,  but  leaves  the  lower  portion  of  the  center  fuselage 
at  station  233.5  unloaded.  This  is  important  since  it  is  at  this  point  that 
maximum  compressive  stresses  in  the  center  fuselage  occur. 


3.0  STRUCTURE/MATERIAL  SELECTION 

At  the  outset  it  had  to  be  recognized  that  three  basic  goals  were  in¬ 
fluencing  the  selection  of  a  material  and  type  of  construction  for  the  fuse¬ 
lage.  These,  in  order  of  importance,  were  low  cost,  improved  survivability, 
and  decreased  weight. 

The  achievement  of  low  cost  depends  on  many  factors  such  as  design 
costs,  raw  material  costs,  manufacturing  costs  and  if  a  cost  comparison  is 
to  address  total  life  cycle  costs,  considerations  such  as  maintenance,  re¬ 
placement,  repair  and  the  like  must  be  included.  This  study  considers  only 
the  first ,  cost  of  designing  and  building  the  fuselage  component. 

One  of  the  principle  approaches  used  to  reduce  costs  in  designing  with 
composite  materials  is  to  reduce  total  parts  count.  The  existing  metal  fuse¬ 
lage  is  a  semi-monocoque  design,  with  frames  and  longerons.  The  skin  is 
critical  in  buckling.  In  order  to  make  a  reduction  in  parts  count  and  at  the 
same  time  maintain  a  high  resistance  to  buckling,  honeycomb  sandwich  construc¬ 
tion  was  chosen  for  this  study.  Reduction  in  parts  count  would  be  achieved 
by  elimination  of  the  intermediate  frames  and  longerons. 
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Figure  2-3.  Fuselage  Cross-Section  Forward  of  Station  233.5 
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Candidate  materials  for  this  design  were  graphite-epoxy  and  glass-epoxy. 
Fuselage  designs  with  each  material  in  a  0°  ±45°  configuration  were  analyzed 
for  the  critical  conditions  and  small  sandwich  specimens  of  both  were  tested. 

As  a  result  of  this  analysis  and  testing  the  use  of  glass-epoxy  faces  for  the 
honeycomb  sandwich  was  ruled  out  for  the  following  reasons.  First,  the  glass 
design  is  heavier  than  the  graphite.  It  also  appeared  that  it  would  be  marginal 
with  respect  to  weak  direction  (circumferential)  strength.  Its  lower  stiffness 
makes  it  less  effective  in  buckling,  and  also  forces  more  load  into  metal  com¬ 
ponents  which  will  not  be  replaced  with  composite  material. 

On  the  other  hand,  glass -epoxy  is  a  tough  and  compliant  material  for 
fracture,  and  it  is  a  good  material  for  softening  strips  used  for  crack  arrest¬ 
ment.  In  addition,  successful  experiments  had  been  performed  at  this  time  using 
glass  crack  arrester  strips  to  stop  cracks  in  graphite-epoxy  panels.  Therefore, 
the  decision  was  made  to  use  a  hybrid  composite  for  the  honeycomb  face  sheets, 
combining  the  strength  and  stiffness  characteristics  of  the  graphite  with  the 
toughness  of  the  glass.  The  basic  design  is  a  two  ply  inner  face  with  0° 
graphite,  ±45°  glass  fabric,  and  a  3-ply  outer  face  also  with  0°  graphite  but 
with  two  ±45°  plies  of  glass  fabric,  the  second  glass  ply  being  for  added 
protection  of  the  outer  face  against  damage. 


4.0  MATERIAL  CHARACTERIZATION 

4.1  INTRODUCTION 

Material  property  characterization  was  performed  on  two  basic  hybrid 
material  systems,  one  with  50%  glass,  representing  the  inner  face,  and  one 
with  2/3  glass,  representing  the  outer  face.  Both  configurations  consisted 
of  unidirectional  graphite  in  the  0°,  or  longitudinal  direction,  and  woven 
glass  fabric  oriented  in  the  ±45°  direction.  Information  was  desired  for 
tension  and  compression  in  the  longitudinal  and  transverse  directions,  inter¬ 
laminar  shear  and  in-plane  shear. 

The  test  specimens  were  fabricated  using  NARMCO  5209  unidirectional 
graphite  prepreg  and  prepreged  Hexcel  F161  woven  glass  fabric.  The  materials 
were  cured  at  125°C  (255°F)  and  350  kPa  (50  psi).  For  the  outer  face  con¬ 
figuration,  12  plies  were  used,  8  glass  and  4  graphite,  and  for  the  inner 
face  configuration  8  plies  were  used,  4  glass  and  4  graphite. 

4.2  SPECIMEN  CONFIGURATION 

The  four  test  specimen  configurations  are  shown  in  Figure  4-1.  All  are 
basically  flat  laminates  except  for  the  tensile  specimens  which  have  end 
tabs  bonded  on  for  gripping. 

4.3  RESULTS 

The  results  of  the  material  characterization  tests  are  given  in  Tables 
4-1  to  4-10.  Tension  and  compression  results  in  both  the  longitudinal  and 
transverse  directions  are  given,  as  well  as  in-plane  and  interlaminar  shear, 
and  Poisson’s  ratio. 
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TABLE  4-1 


HYBRID 

PANEL  A  (INNER  FACE, 

50%  GLASS) 

LONGITUDINAL 

TENSION  1 

TESTS 

SPECIMEN 

ULTIMATE 

STRENGTH 

MODULUS 

MPa 

KSI 

GPa 

MSI 

1 

705 

102.3 

72.4 

10.5 

2 

659 

95.6 

69.6 

10.1 

3 

642 

93.1 

- 

- 

4 

683 

99.1 

69.6 

10.1 

5 

694 

100.7 

- 

- 

6 

638 

92.6 

_ 

_ 

Average 

670 

97.2 

70.5 

10.2 

Standard  Deviation 

27.9 

4.06 

1.6 

.22 

Variance 

779.7 

16.48 

2.6 

.05 
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TABLE  4-2 


HYBRID  PANEL  A  (INNER  FACE.  50%  GLASS) 
TRANSVERSE  TENSION  TESTS 


SPECIMEN 

ULTIMATE 

STRENGTH 

PRIMARY  MODULUS 

SECANT  MODULUS 

MPa 

KSI 

GPa 

MSI 

GPa 

MSI 

1 

148 

21.4 

- 

- 

- 

2 

149 

21.6 

14.4 

2.09 

8.8 

1.27 

3 

145 

21.0 

14.0 

2.03 

9.7 

1.40 

4 

141 

20.4 

12.9 

1.87 

9.9 

1.44 

5 

154 

22.3 

- 

- 

- 

- 

6 

156 

22.6 

_ 

•» 

Average 

149 

21.5 

13.8 

2.00 

9.5 

1.37 

Standard  Deviation  5.6 

.81 

.78 

.114 

.58 

.089 

Variance 

31.0 

.66 

.60 

.013 

.34 

.008 
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TABLE  4-3 


HYBRID  PANEL  A  (INNER  FACE,  50%  GLASS) 
COMPRESSION  TESTS 

LONGITUDINAL  TRANSVERSE 


SPECIMEN 

ULTIMATE 

STRENGTH 

ULTIMATE 

STRENGTH 

MPa 

KSI 

MPa 

KSI 

1 

524 

76.0 

221 

32.1 

2 

- 

- 

206 

29.9 

3 

530 

76.9 

207 

30.0 

4 

- 

- 

234 

34.0 

5 

543 

78.7 

216 

31.4 

6 

548 

79.5 

226 

32.8 

Average 

536 

77.8 

218 

31.7 

Standard  Deviation 

11.1 

1.62 

10.9 

1.61 

Variance 

124.2 

2.62 

119.4 

2.58 
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TABLE  4-4 


HYBRID  PANEL  A  (INNER  FACE.  50%  GLASS'! 


SHEAR  TESTS 

IN-PLANE 

INTERLAMINAR  PRIMARY  SECANT 

SPECIMEN  STRENGTH  STRENGTH  MODULUS  MODULUS 


MPa 

KSI 

MPa 

KSI 

GPa 

MSI 

GPa 

KSI 

1 

52 

7.5 

168 

24.3 

7.7 

■'1.11 

6.2 

0.90 

2 

57 

8.3 

161 

23.4 

8.5 

1.23 

7.1 

1.03 

3 

47 

6.8 

157 

22.7 

8.2 

1.19 

5.0 

0.73 

4 

47 

6.8 

142 

20.7 

9.2 

1.34 

5.2 

0.75 

5 

43 

6.2 

143 

20.7 

6.6 

.96 

5.6 

0.81 

6 

52 

7.6 

157 

22.7 

8.3 

1.20 

5.9 

0.85 

7 

54 

7.9 

8 

55 

8.0 

9 

55 

8.0 

10 

52 

7.6 

11 

57 

8.2 

Average 

52 

7.5 

155 

22.4 

00 

• 

K-* 

1.17 

8.1 

0.84 

Standard  Deviation  4.5 

.67 

10.3 

1.45 

.88 

.13 

.76 

.11 

Variance 

20.3 

.45 

105.1 

2.09 

.77 

.02 

.58 

.01 
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TABLE  4-5 


Hybrid  panel  a  (inner  face,  50%  glassi 


POISSON'S  RATIO 

SPECIMEN 

Vi2 

V2i 

1 

.615 

- 

2 

.543 

- 

3 

- 

.09 

4 

.616 

.09 

Average 

.591 

.09 

Standard  Deviation 

.042 

0.0 

Variance 

.0018 

0.0 
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TABLE  4-6 

HYBRID  PANEL  B  (OUTER  FACE,  2/3  GLASS) 
LONGITUDINAL  TENSION  TESTS 


SPECIMEN 

ULTIMATE 

STRENGTH 

MODULUS 

MPa 

KSI 

GPa 

MSI 

1 

540 

78.3 

46.1 

6.69 

2 

424 

61.5 

- 

- 

3 

452 

65.6 

48.5 

7.03 

4 

592 

85.8 

51.3 

7.44 

5 

510 

74.0 

48.0 

6.96 

6 

442 

71.3 

47.0 

6.81 

Average 

502 

72.8 

48.2 

6.99 

Standard  Deviation 

60.5 

8.75 

1.97 

.29 

Variance 

.3658 

76.5 

3.90 

.08 
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TABLE  4-7 


HYBRID  PANEL  B  (OUTER  FACE .  2/3  GLASS) 


TRANSVERSE  TENSION  TESTS 


ULTIMATE 

SPECIMEN  STRENGTH 


1 

MPa 

KSI 

2 

182 

26.4 

3 

182 

26.4 

4 

173 

25.1 

5 

172 

25.0 

6 

172 

25.0 

Average 

176 

25.6 

Standard  Deviation 

5.3 

.75 

Variance 

28.2 

.56 

PRIMARY  SECANT 

MODULUS  MODULUS 


GPa 

MSI 

GPa 

MSI 

- 

- 

- 

_ 

16.1 

2.34 

9.7 

1.41 

15.4 

2.23 

9.5 

1.38 

15.0 

2.18 

9.5 

1.38 

14.6 

2.11 

9.9 

1.43 

15.3 

2.22 

9.7 

1.40 

.64 

.097 

.19 

.025 

.41 

.009 

.04 

.0006 
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TABLE  4-8 


HYBRID  PANEL  B  (OUTER  FACE,  2/3  GLASS) 
COMPRESSION  TESTS 

LONGITUDINAL  TRANSVERSE 


SPECIMEN 

ULTIMATE 

STRENGTH 

ULTIMATE 

STRENGTH 

MPa 

KSI 

MPa 

KSI 

1 

370.2 

53.7 

248 

36.0 

2 

496 

71.9 

267 

38.7 

3 

- 

- 

236 

34.3 

4 

481 

69.8 

199 

28.9 

5 

494 

71.7 

243 

35.2 

6 

418 

60.6 

mm 

Average 

472 

65.5 

239 

34.6 

Standard  Deviation 

36.8 

8.08 

24.9 

3.36 

Variance 

1352 

65.30 

622.3 

12.93 
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TABLE  4-9 


HYBRID 

PANEL  B  (OUTER  FACE,  2/3  GLASS) 

INTERLAMINAR  SHEAR  TESTS 

SPECIMEN 

ULTIMATE 

STRENGTH 

MPa 

KSI 

1 

59 

8.6 

2 

56 

8.1 

3 

57 

8.3 

4 

57 

8.3 

5 

56 

8.1 

6 

55 

8.0 

7 

56 

8.1 

8 

54 

7.9 

9 

54 

7.9 

10 

57 

8.3 

11 

- 

- 

12 

57 

8.2 

13 

58 

8.4 

Average 

56 

8.2 

Standrad  Deviation 

1.5 

.22 

Variance 

2.2 

.05 
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TABLE  4-10 


HYBRID  PANEL  B  (OUTER  FACE,  2/3  GLASS) 
POISSON'S  RATIO 


SPECIMEN  Vyi 

1  .625 

2 

3  .625 

4 

5 


Yn 


.134 

.134 


Average 


625 


134 
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5.0  FUSELAGE  DESIGN  AND  ANALYSIS 

5.1  INTRODUCTION 

Previous  sections  of  this  report  have  described  the  point  design  vehicle, 
its  critical  flight  conditions  and  the  design  concept  and  materials  being 
used.  Complete  specification  of  the  design  details,  and  substantiation  of 
the  design  was  accomplished  by  the  stress  and  stability  analysis  of  the  sec¬ 
tion,  the  testing  of  small  subcomponents  representing  the  edge  closeout 
design,  the  fabrication  and  testing  of  a  full-scale  cylindrical  shell  of  the 
same  basic  design  as  the  fuselage  section,  and  finally  the  fabrication  and 
testing  of  the  actual  fuselage  center  section  installed  on  the  BQM-34E  RPV  and 
subjected  to  the  critical  flight  conditions.  These  subjects  will  be  covered 
in  this  and  the  remaining  sections  of  this  report,  starting  with  the  stress 
and  stability  analysis  in  this  section. 

5.2  DESIGN  DESCRIPTION 

The  basic  design  for  *-he  composite  fuselage  is  a  honeycomb  sandwich 
structure,  Figure  5-1,  consisting  of  a  6.4mm  (1/4  in.)  thick  aluminum  honey¬ 
comb  core  and  two  hybrid  composite  faces.  The  inner  face  is  made  up  of  one 
ply  of  glass  fabric  next  to  the  core,  with  the  fibers  oriented  at  ±45°  to 
the  longitudinal  direction,  and  one  ply  of  unidirectional  graphite  oriented 
at  0°.  The  outer  face  is  similar  with  a  second  layer  of  ±45°  glass  fabric  on 
the  outer  surface  for  additional  impact  and  damage  resistance.  All  areas 
near  bulkheads,  doors  and  other  attachments  have  additional  plies  for  rein¬ 
forcement  and  introduction  of  load  into  the  sandwich.  The  general  approach 
to  this  reinforcement  was  to  make  each  face  in  the  reinforced  areas  four 
plies  thick,  two  plies  of  unidirectional  graphite  and  two  plies  of  glass 
fabric.  The  closeout  area  contained  additional  plies  for  load  introduction 
and  for  riveting,  with  a  total  of  16  plies,  8  unidirectional  graphite  and 
8  glass  fabric,  at  the  areas  where  the  two  faces  come  together.  Figure  5-2. 

Both  faces  contain  integral  crack  arrester  strips  which  run  in  the  0° , 
or  fore/aft,  direction  of  the  fuselage.  They  are  formed  by  replacing  the 
0°  graphite  epoxy  with  0°  glass  epoxy,  so  that  the  arrester  strip  is  all 
glass  epoxy  while  the  primary  material  is  a  hybrid  of  both  graphite  and  glass 
epoxy.  The  entire  layup  is  shown  in  Figure  5-3.  Table  5-1  lists  the 
materials  used. 

This  composite  design  for  the  center  fuselage  is  a  replacement  primarily 
for  the  metal  skins  of  the  existing  production  design.  However,  due  to  the 
stiffness  of  the  sandwich  construction,  the  intermediate  frames  and  the  two 
longerons  on  either  side  of  the  fuselage  can  also  be  eliminated.  In  order 
to  make  sure  that  no  concentrated  loading  is  applied  to  the  section  in  the 
circumferential  direction  from  the  wing  attachment  bolts,  the  middle  six 
bolts  and  attachment  fittings  are  eliminated  and  the  composite  design  is 
based  on  a  four  bolt  wing  attachment,  rather  than  a  ten  bolt  as  exists  on 
the  metal  design.  Figure  5-4  shows  a  comparison  of  the  metal  and  composite 
designs. 
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Figure  5-1.  Fuselage  Honeycomb  Sandwich  Design 
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Figure  5-2  0  Closeout  Section  Design 
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TABLE  5-1 

HYBRID  COMPOSITE  SANDWICH  MATERIALS 

FACES 

Hercules  AS/3501  Unidirectional  Graphite  Epoxy 

CORE 

Hexcel  1/8  -  5056  -  .0007  ~  3.1  Aluminum 

ADHESIVE 

Fuselage  -  Narmco  Metlbond  329-7 

CORE  FILLER 

Furane  Epocast  1310 

ARRESTER  STRIPS 

3M  Scotchply  Glass  SP-250-SF1 
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EXISTING  METAL  DESIGN 


COMPOSITE  DESIGN 


Figure  5-4.  Comparison  of  Metal  and  Composite  Center  Fuselage  Designs 
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Complete  details  of  the  fuselage  design  are  shown  in  Figures  5-5  to  5-8 
which  are  the  fabrication  drawings  for  the  left  and  right  side  panels,  the 
left  side  access  door  and  the  bottom  fuel  tank  access  door.  These  four  parts 
comprise  the  center  section  composite  design.  Aside  from  the  parts  which  have 
been  eliminated,  as  previously  discussed,  the  rest  of  the  center  section 
remains  metal.  Figure  5 -8a  shows  composite  panel  attachment  to  metal  substructure. 

5.3  MATERIAL  PROPERTIES 

Two  sets  of  composite  material  properties  were  required  for  designing 
this  structure;  one  set,  called  outer  face  properties,  used  for  the  3  ply 
outer  face  of  the  sandwich,  and  the  other  set,  called  inner  face  properties, 
used  for  the  2  ply  inner  face,  the  4  ply  inner  and  outer  faces  in  those  areas 
where  additional  material  was  added  for  reinforcement  and  the  16  ply  solid 
laminate  sections.  The  properties  are  given  in  Table  5-2.  The  basis  of 
these  properties  is  as  follows.  Allowable  strengths  were  determined  by 
reducing  the  average  valves  from  the  characterization  tests  by  30%.  This 
allows  for  scatter  in  the  data  and  provides  a  measure  of  conservatism.  The 
modulus  data  from  the  tests  were  analytically  modified  to  account  for  the 
fact  that  the  material  characterization  specimens  were  made  from  .190  nan 
(.0075  in.)  graphite  fibers  while  the  actual  fuselage  was  to  be  made  from 
.152  mm  (.006  in.)  fiber.  This  caused  the  longitudinal  modulus  to  be  reduced 
about  10%  from  the  test  values  and  the  transverse  and  shear  modulii  to 
increase  slightly. 

5.4  NASTRAN  MODEL 

Figure  5-9  shows  the  modeling  of  the  skin  portion  of  this  center  section. 

In  addition,  the  bulkheads  at  stations  233.5  and  274.1,  the  shear  fitting 
between  stations  233.5  and  241.8,  the  partial  bulkhead  at  station  241.8,  the 
strongback,  the  overwing  fairing  formers,  and  the  roof  structure  were  also 
modelled.  These  are  shown  in  Figures  5-10  to  5-15.  In  all  this  modeling) 
advantage  is  taken  of  the  left/right  symmetry  of  the  fuselage. 

For  the  plate  elements  which  make  up  the  composite  fuselage  skin  elements, 
general  triangular  plate  elements  (CTRIA1)  were  used  for  the  sandwich  elements, 
and  CTRIR2  for  the  solid  laminates.  The  first  is  useful  for  sandwich  construc¬ 
tion  since  it  allows  the  specification  of  separate  properties  for  membrane, 
bending  and  shear  behavior.  As  previously  mentioned,  two  sandwich  configura¬ 
tions  were  used,  the  basic  sandwich  consisting  of  a  3  ply  outer  face  and 
2  ply  inner  face,  and  a  reinforced  section  where  both  faces  are  4  plies. 

Table  5-3  shows  the  properties  for  each  configuration. 

All  the  existing  metal  parts  were  modelled  by  taking  dimensions  from 
manufacturer's  drawings  for  the  BQM-34E  vehicle.  A  complete  set  of  the 
NASTRAN  bulk  data  for  the  model  is  given  in  Appendix  1. 

Only  the  center  portion  of  the  wing,  from  the  bolt  line  to  the  centerline, 
was  included  in  this  model  since  only  that  part  affected  the  fuselage  struc¬ 
tural  behavior.  That  model  is  shown  in  Figure  5-16.  The  production  BQM-34E 
utilizes  10  bolts,  5  per  side,  to  attach  the  wing  to  the  fuselage.  In  this 
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DWG.  NO.  667A107  "RIGHT  SKIN  PANEL"  WILL  BE  FOUND  IN  THE 
BACK  OF  THIS  REPORT 


33 


NADC-77149-30 


DWG.  NO.  667A107  "LEFT  SKIN  PANEL"  WILL  BE  FOUND  IN  THE 
BACK  OF  THIS  REPORT 
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DWG.  NO.  667A107  "FUEL  TANK  ACCESS  DOOR"  WILL  BE  FOUND 
IN  THE  BACK  OF  THIS  REPORT 
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DWG.  NO.  667A107  "ACCESS 
HYBRID  COMPOSITE  DESIGN" 


DOOR  -  BQM  34E  CENTER  FUSELAGE  SECTION  - 
WILL  BE  FOUND  IN  THE  BACK  OF  THIS  REPORT 
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DWG.  NO.  667A109  "ATTACHMENTS"  WILL  BE  FOUND  IN  THE  BACK 
OF  THIS  REPORT 
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TABLE  5-2 


MATERIAL  PROPERTIES 

USED  FOR  DESIGN 

Inner  Face 

Outer 

Face 

SI 

English 

SI 

English 

el 

63.4  GPa 

9.2  x  10 ^  psi 

43.4  GPa 

6.3  x  10^  psi 

Et 

15.2  GPa 

2.2  x  10^  psi 

15.2  GPa 

2.2  x  10^  psi 

G 

9.0  GPa 

1.3  x  106  psi 

8.3  GPa 

1.2  x  10^  psi 

Yu 

.59 

.59 

.62 

.62 

Yn 

.09 

.09 

.13 

.13 

FLC 

469  MPa 

68.0  KSI 

352  MPa 

51.0  KSI 

104  MPa 

15.1  KSI 

123  MPa 

17.0  KSI 

flc 

376  MPa 

54.5  KSI 

316  MPa 

45.8  KSI 

H 

O 

153  MPa 

22.2  KSI 

167  MPa 

24.2  KSI 

FS 

108  MPa 

15.7  KSI 

108  MPa 

15,7  KSI 

F  11 

FS 

36  MPa 

5.2  KSI 

39  MPa 

5.7  KSI 
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Indicates  Element  Edge 

Indicates  Element  Edge  +  Bar  Element 
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Indicates  Element  Edge 


Indicates  Element  Edge  +  Bar  Element 
Indicates  Bar  Element 


l 

1“  - . 

*N0  ELEMENT 


Figure  5-11.  Bulkhead  241.8  Model 
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Figure  5-13.  Roof  Structure  Model 
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Figure  5-14.  Strongback  Model 


NADC-77149-30 


TABLE  5-3 


HYBRID  COMPOSITE  PLATE  ELEMENT  PROPERTIES 


PROPERTY 

BASIC 

SECTION 

REINFORCED  SECTION 

SOLID  LAMINATE 

Thickness 

1.10 

MEMBRANE 

(.042) 

PROPERTIES 

1.63 

(.064) 

3.25  (.125) 

Gil 

51.0 

(  7.4) 

63.4 

(  9.2) 

68.2  (  9.9) 

g12 

6.2 

(  .90) 

5.7 

(  .83) 

6.1  (  .89) 

g22 

14.5 

(  2.1) 

15.2 

(  2.2) 

15.8  (  2.3) 

g33 

7.6 

(  1.1) 

7.6 

(  1.1) 

7.6  (  1.1) 

Moment  of  Inertia 

303.8 

BENDING 

(.00073) 

PROPERTIES 

520.3 

(.00125) 

Gn 

59.3 

(  8.6) 

68.2 

(  9.9) 

g12 

6.2 

(  .90) 

6.1 

(  .89) 

Only  one  set 

g22 

15.2 

(  2.2) 

15.8 

(  2.3) 

of  properties 

g33 

7.6 

(  1.1) 

7.6 

(  1.1) 

required  for 

Z1 

2.64 

(.104) 

3.58 

(.141) 

homogeneous 

Z2 

-4.24 

(-.167) 

-3.58 

(-.141) 

plate  elements 

Thickness 

TRANSVERSE  SHEAR  PROPERTIES 

6.35  (.25)  6.35  (.25) 

E 

.67 

(.097) 

.67 

(.097) 

G 

.22 

(.0325) 

.22 

(.0325) 

Dimensions  are  given  in  mm.  and  (in.). 

Moduli  are  given  in  GPa  and  (10^  psi) . 

Moment  of  inertia  is  given  in  mm^  and  (in.4). 
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TABLE  5-3  (Cont’d) 


G£j  is  defined  by: 


H 

Gil 

g12 

g13 

j<r2 

>  = 

g12 

g22 

g23 

W 

,G13 

g23 

g33 

G13 

=  G23  -  0 
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Indicates  Element  Edge 


Figure  5-16.  Wing  Model 
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design  of  the  composite  fuselage  the  middle  three  on  each  side  were  removed 
and  the  design  was  based  on  a  4  point  wing  attachment.  These  bolts  were 
modelled  as  scalar  elements. 

NASTRAN  runs  were  made  for  the  two  critical  loading  conditions  previously 
discussed.  The  main  concern  in  these  runs  was  the  stresses  developed  in  the 
composite  material  structure.  The  stresses  in  the  metal  parts  were  examined 
and  no  area  of  concern  was  found.  Figures  5-17  to  5-19  give  the  stresses  in 
the  composite  structure  for  the  recovery  condition.  Table  5-4  gives  a 
summary  of  the  maximum  stresses.  In  both  cases  the  maximum  stresses  are 
compression  in  the  forward  part  of  the  fuselage  section  at  the  point  of 
discontinuity  of  the  forward  fuselage. 

5.5  BUCKLING  DESIGN 

5.5.1  Methodology 

The  buckling  analysis  of  this  design  was  complicated  by  the  fact  that 
it  is  a  sandwich  structure,  the  faces  are  of  unequal  thickness,  they  are 
both  orthotropic,  the  elastic  properties  of  the  two  faces  are  different,  and 
the  sandwich  section  is  not  constant,  that  is,  some  areas  have  the  additional 
plies  in  the  faces  for  reinforcement.  No  one  analytical  method  was  found 
which  pertained  directly  to  this  case,  and  so  several  techniques  were  investi¬ 
gated.  These  techniques  are  those  given  in  references  4  to  9. 

A  comparison  of  all  these  methods  was  made  for  both  a  complete  cylindrical 
shell  and  for  cylindrical  panels.  The  method  of  reference  4  was  applied  in 
two  different  ways,  one  with  a  sandwich  whose  faces  were  the  thicker  outer 
face  and  one  where  the  sandwich  faces  were  the  inner  face  thickness  and 
properties.  The  former  method  and  the  methods  of  references  5  and  6  all 
gave  close  to  the  same  results,  while  the  latter  and  the  methods  of  references 
7  to  9  all  gave  close  to  the  same  results.  The  first  set  of  results,  however, 
was  approximately  70%  higher,  and  so,  in  order  to  minimize  risk,  it  was 
decided  not  to  use  these  methods.  The  second  set  of  methods  were  examined 
in  more  detail  and  the  following  were  selected  for  analyzing  the  buckling 
of  the  fuselage  panels,  and  the  cylindrical  shell  teat  component  which  will 
be  discussed  in  a  later  section  of  this  report. 


Cylinder: 


Axial  Buckling  Load,  Nx  - 


where 

N  /n  \ 

=  f(  ~  from  Figure  10  of  reference  8. 

N  IN/ 

0  \  1/ 
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Figure  5-17.  Outer  Face  Stresses  -  Recovery  Condition 

~J'<J 
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8  39 


Figure  5-18.  Inner  Face  Stresses  -  Recovery  Condition 
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fOx" 


\  Oy  > 

Oxy 
v.  J 


MPa 


Figure  5-19.  Access  Door  Stresses  -  Recovery  Condition 
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TABLE  5-4 


SUMMARY  OF  MAXIMUM  STRESSES 


RECOVERY 


Outer 

Face 

Inner 

Face 

(3  Ply) 

(2  Ply) 

MPa 

PS  I 

MPa 

PS  I 

AXIAL: 

Tension 

* 

* 

87.1 

12635 

Compression 

162.8 

23621 

217.7 

31589 

CIRCUMFERENTIAL: 

Tension 

2.1 

301 

65.4 

9486 

Compression 

29.0 

4205 

31.0 

4493 

SHEAR 

24.8 

3594 

51.3 

7439 

*  NOTE  -  All  axial  stresses  in  outer  face  3  ply  elements  were 
in  compression 
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N 


_  2  Ye 


°  -Ji  -KK  r  ^ 


0  *  <G 


LT 


1  ;2 


i  +  (K  +K  )i/ 

VLT  ^  'Ll 


/(elet} 


1/2 


1/2 


(reference  4) 


Dq  h  (t^  +  ^2) 


0  is  a  face  shear  correction  factor  taken  from  reference  4,  and  ^  is  a 
correlation  factor  defined  by  Figure  11  of  reference  8,  D  is  a  transverse 
shear  stiffness  parameter  for  the  sandwich.  The  other  quantities  are  defined 
as  follows: 

Gxz  -  shear  modulus  of  core  longitudinal-transverse  plane 
h  -  sandwich  depth  measured  center  to  center  of  faces 
ti,  t2  -  sandwich  face  thicknesses 
r  -  radius  of  cylinder 

GLT  “  in”plane  shear  modulus  of  sandwich  face 
-  longitudinal  modulus  of  sandwich  face 
Erp  -  circumferential  modulus  of  sandwich  face 
7^lt5  “  ^°isson,s  ratio  of  sandwich  face 

E  in  the  equation  for  N0  was  determined  as  follows: 


f  1 /eT“ 

E  ) 

(Je~ 

E  ) 

l  1  L 

T  / 

outer  face 

»  L 

T  1 

inner  face 

The  determination  of  an  equivalent  isotropic  modulus  by  the  square  root 
technique  used  here  was  recommended  in  reference  10  and  is  also  reflected 
in  the  equation  for  0  from  reference  4. 


where 


Shear  Buckling  Load,  N. 


xy 


N 


.34  cyz  )3/4  rrz  di 


xy 


Z  = 


(2) 
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„  {jEsisi a  (sal 1  tj- 1,2 

1  ( 1  "  ^"LT  Ktl)  [(K  ) O  Co  +  (^EL  ^t)i  Ci] 


L  =  length  of  cylinder 
#  ■  .586  (reference  8) 

Subscript  "o"  refers  to  outer  face 


Subscript  "i"  refers  to  inner  face 

2 

Equation  (2)  above  may  be  used  for  rigid  core  where  T/Dj/L  Dq  0 
and  H  Z  >  170.  Otherwise,  Figure  14  of  reference  8  should  be  used  to 
determine  k  ,  and 


(3) 


Cylindrical  Panel: 


Axial  Buckling  Load,  - 


N 


x 


(4) 


Except  for  the  K  factor  this  is  identical  to  equation  (1)  for  a  cylinder. 
Comparative  calculations  of  cylinders  and  panels  using  the  methods  of 
reference  6  indicate  that  for  a  panel  with  simply-supported  edges  the  buckling 
load  is  the  same  as  for  a  cylinder  and,  therefore,  for  this  case  0  **  1. 


For  the  case  of  clamped  edges,  section  5  of  reference  9  was  used  to 
determine  the  ratio  of  clamped  buckling  load  to  simply-supported  buckling 
load.  The  procedure  for  this  is  as  follows: 


a.  Determine  K  from  Figure  5-22  (reference  9) 


*F 


mo 


b.  Calculate 

[(/v*t)0  ‘.3  +  (AA)  i  ‘i3]  [  (Aa).  co  +  AA)t 't 


%) 


12  h  C1  (A  M .  AA) « 


(5) 
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c.  Determine  Km  from  Figures  5-8  to  5-21  (reference  9), 

d.  Calculate  K 

K  =  km  +  kf 

This  procedure  is  used  to  obtain  a  K  for  clamped  edges  and  a  K  for 
simply  supported  edges*  There  the  factor  0  to  be  used  in  equation  (4)  for 
clamped  edges  is  ^ 

c  lamped 

0  s  K 

simply  supported 

Shear  Buckling  Load,  N 

'  xy 


N  =  N  + 
xy  xy 


(N  )  . 

xy  cyl 


(6) 


The  shearing  buckling  load  of  the  cylindrical  panel  is  the  Siam  of  the 
cylinder  shear  buckling  load  and  the  shear  buckling  load  of  a  flat  panel, 
reference  10.  Therefore,  (N  )  ,  is  calculaged  from  equation  (2).  Nxy 

is  calculaged  from  section  b^f^eference  9,  as  follows: 


a.  Determine  K  and  K  from  Figures  6-7  to  6-14  (reference  9). 
m  mo 


b.  Calculate  K„  from  equation  (5) 


K  -  Ff 


K 


m 


d.  N 


xy 


K 


TT 


where  b  is  the  length  of  the  short  edge.  Linear  interaction  was  assumed 
between  shear  and  axial  load  buckling. 


In  addition  to  the  general  instability  modes  discussed  above,  the  sand¬ 
wich  design  must  be  able  to  resist  local  buckling  in  the  form  of  intercell 
buckling  and  face  wrinklings 


Intercell  Buckling  - 

Of  -  .764  /v\ 

This  is  based  on  reference  (11),  and 
grf  *  face  buckling  stress 


d 


(7) 


cell  diameter 
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Face  Wrinkling  - 

For  thin  cores  the  following  equations,  taken  from  reference  12, 
account  for  initial  waviness  of  the  sandwich  faces: 


Ocr 


4  590  (El  Ec  tc  )1/2  +  .386  Gx, 


(8) 


If  is  the  waviness  correction  factor  and  is  defined  as 

r-  tt 


where 

C 


- 


and 


t 

c 


IT  Gxz 
X  cr 


1.670  tf  (El  tc/EL  tf) 


1/4 


6.3  x  10 


core  thickness 
face  thickness 

core  modulus  in  thickness  direction 
face  wrinkling  stress 


Analysis 

The  configuration  and  design  of  the  composite  fuselage  has  been 
described  previously.  This  design  was  analyzed  for  buckling  using  the 
methodology  just  presented.  The  key  geometric  parameters  for  this  analysis 
are  as  follows: 

Outer  face  thickness  -  .66  mm  (.026") 

Inner  face  thickness  -  .41  mm  (.016") 

Core  thickness  -  64  mm  (1/4") 
h  -  6.88  mm  (.27") 
t  =  31.75  cm  (12.5") 
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Panel  length,  L  -  104.1  cm  (41”) 

Panel  width  -  33.0  cm  (13") 

Material  properties  are  given  in  Table  5-2.  The  core  properties  are  at 
follows : 

Gyz  =  310  GPa  (45000  psi) 

Gy7  =  152  GPa  (22000  psi) 

Ec  =  531  GPa  (77000  psi) 

From  these  values 

(  fE~El  )  =  25.7  GPa  (3.7  x  106  psi) 

(  \l  ElEt  )i  =  31.0  GPa  (4.5  x  106  psi) 

(  <J  E  E  )  t  =  16.96  MN/m  (96200  #/in.) 

(  /eTII  )  t.  *  12.61  MN/m  (72000  #/in.) 

Dx  =  362,8  Nm  (3211  in.  lb.) 

=  2,31  MN/m  (13185#/in.) 
and  the  critical  buckling  loads  are 
Nx  =  350  kN/ra  (2000  #/ine) 

simply-supported  edges 

Nxy  =  271  kN/xn  (1550  #/in.) 

=  665  kN/m  (3800  #/ In. ) 

clamped  edges 

N  =  394  kN/m  (2250  #/inc) 

For  conservatism^  the  simply  supported  results  were  used.  The  local 
buckling  mode  stresses  are 

( y. ^  ~  1085  MPa  (157.4  KSI)  inner  face  intercell  buckling 
CTf  =  1849  MPa  (268.2  KSI)  outer  face  intercell  buckling 

and 

Qcr  “  ^71  (88.3  KSI)  inner  face  wrinkling 

CTcr  ~  ^  ^ a  (51.5  KSI)  outer  face  wrinkling 


58 


NADC-77 149-30 


The  corresponding  load  on  the  sandwich  to  cause  these  wrinkling  stresses 
in  the  faces  are 

Nx  =  406  kN/m  (2320  #/in.)  inner  face 

=  441  kN/m  (2520  #/in.)  outer  face 

These  results  are  shown  in  summary  form  in  Table  5-5. 

5.6  STRENGTH  AND  MARGINS  OF  SAFETY 

The  overall  strength  of  the  composite  fuselage  panels  is  based  on  the 
results  of  the  NASTRAN  finite  element  analysis,  the  buckling  analysis  and  the 
material  properties.  NASTRAN  stresses  and  material  allowable  stresses  were 
converted  into  equivalent  axial  and  shear  loads  per  unit  length,  Nx  and  NxZ, 
by  apportioning  the  load  to  the  two  faces  according  to  the  ratio  of  their 
stiffnesses.  The  outer  face  takes  53%  of  the  in-plane  compression  and  60% 
of  the  in-plane  shear,  while  the  inner  face  takes  the  remainder.  The  stress 
to  load  conversions,  therefore,  are  as  follows: 


SI 

English 

Nx  .  = 

of 

1.25 

Ox  - 
of 

Nx  ,  - 

of 

.049  Ox  , 
of 

H*lf  “ 

.87 

°*lf 

Nx.  = 

if 

.034  Ox., 
if 

H*yof  = 

1.10 

°^ot 

n*yo£  = 

.043  Oxy  ^ 

N*ylf  - 

1.03 

Oxyif 

■ 

.040  Oxyif 

N 

-  kN/m 

N 

-  #/ in. 

a 

-  MPa 

o 

-  psi 

Stresses  at  critical  points  from  the  NASTRAN  analysis  were  converted 
into  loads  and  plotted  as  on  applied  load  envelope.  Figure  5-2Q  The  buckling 
capability  is  shown  as  a  straight  line  interaction  between  axial  load  and 
shear.  In  addition,  the  loads  which  would  produce  face  wrinkling  and  compres¬ 
sion  and  shear  failure  in  the  faces  are  shown.  The  resulting  strength  envelope 
is  one  which  is  dominated  by  buckling  and  facing  shear  strength  capabilities, 
although  the  minimum  margin  region  is  in  the  area  of  the  intersection  of  the 
buckling  and  inner  face  compression  strengths.  The  margin  of  safety  in  this 
region  is  .4. 

Figure  5-21,  which  shows  a  similar  comparison  of  loads  and  strength  for 
the  reinforced  sections  where  both  faces  are  4  plies  thick,  is  included  for 
reference  without  the  detail  calculations.  The  margins  of  safety  for  this 
are  greater  than  for  those  represented  by  Figure  5-20,  and  so  the  thinner 
sandwich  sections  are  more  critical. 
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TABLE  5-5 


SUMMARY  OF  SANDWICH  PANEL  BUCKLING  CAPABILITY 


NX  NXy 


KN/M 

.  i/in. 

KN/M 

#/ in, 

Simple  Supports 

350 

2000 

271 

1550 

Clamped 

665 

3800 

394 

2250 

Face  Wrinkling 

406 

2320 

Intercell  Buckling  High 
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Figure  5-20.  Strength  of  Composite  Fuselage  Panels, 
Basic  Section 
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apability  of  Composite  Sandwich 
Both  Faces  -  4  ply,  .81  mm,  (.032") 


Nxy,  kN/m 
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6.0  ELEMENT  TESTS 

One  of  the  areas  of  concern  early  in  the  design  phase  was  the  strength 
of  the  closeout  section  of  the  fuselage  panels.  The  closeout  is  formed  by 
tapering  the  core  and  bringing  the  two  faces  together,  with  added  plies  for 
reinforcement.  In  order  to  evaluate  this  design, a  set  of  specimens  was 
tested  under  compressive  loading.  The  configuration  of  these  specimens  is 
shown  in  Figure  6-1.  The  goal  was  to  show  that  the  closeout  was  at  least  as 
strong  as  the  main  panel  area. 

Four  specimens  were  tested  in  the  setup  shown  in  Figure  6-3.  A  lateral 
support  was  used  to  simulate  the  support  conditions  in  the  cylindrical  shell 
configuration.  Results  of  these  tests  are  given  in  Table  6-1.  The  failure 
loads  are  greater  than  the  design  loads,  but  more  important  than  load 
magnitudes  is  the  fact  that  none  of  the  specimens  failed  in  the  closeout  area. 
This  gave  assurance  that  the  closeout  design  was  adequate  and  would  not  cause 
premature  failures  in  that  area.  A  photograph  of  the  failed  specimens  is 
given  in  Figure  6-3. 


7.0  SUBCOMPONENT  DESIGN  AND  TEST 

7.1  DESIGN 

In  order  to  substantiate  the  basic  fuselage  panel  design  and  its  method 
of  attachment  to  the  existing  metal  bulkheads,  a  cylinder  was  designed  and 
fabricated  for  testing.  This  shell  had  the  same  honeycomb  sandwich  design 
as  the  fuselage  panels,  and  was  the  same  radius  and  length.  It  was,  however, 
a  complete  cylinder  rather  than  a  cylindrical  panel,  Figure  7-1.  The  complete 
cylinder  is  easier  to  test  and,  in  many  respects,  easier  to  make  than  the 
panel,  hence,  its  selection  as  a  subcomponent  test  article.  Figure  7-2  gives 
the  design  details  of  this  cylinder. 

The  cylinder  is  63.5  cm  (25  in.)  OD  and  104.1  (41  in.)  long.  It  was 
made  in  two  halves  and  joined  by  two  longitudinal  splices.  The  splices  are 
honeycomb  sandwich  plates  bonded  between  the  two  faces  of  the  main  shell 
sandwich. 


7.2  TEST  CONDITIONS  AND  FIXTURES 

Two  sets  of  tests  were  performed  on  the  cylinder  to  demonstrate  the 
overall  structural  adequacy  of  the  design  to  withstand  critical  flight  loads. 
The  first  was  a  compression  test  to  limit  load,  since  the  fuselage  design 
is  critical  in  compression.  The  second  set  of  tests  was  a  series  of  tension 
tests  performed  to  demonstrate  the  ability  of  the  crack  arrester  strips  to 
stop  a  crack,  and  therefore,  render  the  composite  design  fail-safe. 

The  test  fixture  configuration  for  testing  the  cylinder  in  compression 
and  tension  is  schematically  illustrated  in  Figure  7-3.  Compressive  and 
tensile  loading  was  introduced  into  the  cylinder  through  a  pair  of  concentric 
aluminum  end  rings,  the  inner  ring  being  both  bonded  (EA  9309)  and  bolted  to 
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TABLE  6-1 

RESULTS  OF  CLOSE-OUT  SECTIOK  TESTS 
SPECIMEN  FAILURE  LOAD  FAILURE  MODE 

1  13678  N(3075#)  Inner  Face  Crimping -Near  Tab 

2  13388  N(3010#)  Excessive  Lateral  Deflection 

3  12343  N(2775#)  Gross  Section  Shear 

4  11609  N(2610#)  Gross  Section  Shear 
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Figure  6-3.  Failed  Closeout  Specimens 
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DWG.  "BQM-34E  CYLINDER  TEST  SPECIMEN"  WILL  BE  FOUND  IN  THE  BACK 
OF  THIS  REPORT 
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the  reinforced  solid  laminate  areas  at  both  ends  of  the  cylinder.  The  inner 
and  outer  end  rings  were  bolted  together  and  in  turn  bolted  to  three  2.54  cm  (1  in.) 
thick  circular  aluminum  plates  which  fit  inside  the  concentric  rings.  The 
three  circular  aluminum  plates  and  an  additional  5.08  cm  (2  in.)  thick  steel  circular 
plate  were  bolted  together  to  form  a  single  unit  in  order  to  react  the  sub¬ 
stantial  bending  moment  induced  by  the  centrally  applied  load.  In  compression, 
the  load  was  applied  directly  through  the  top  steel  plate.  In  tension,  load 
was  introduced  into  the  cylinder  through  a  7.62  cm  (3  in.)  diameter  fitting 
which  is  threaded  into  the  center  hole  in  the  steel  circular  plate.  The 
steel  pi.  "e  is  repositioned  internal  to  the  three  aluminum  plates  for  tensile 
loading. 


7 . 3  INSTRUMENTATION 

Instrumentation  for  the  tests  consisted  of  strain  gages  and  deflection 
gages.  Figure  7-4  and  Table  7-1  show  the  locations  of  the  strain  gages.  There 
were  6  biaxial  gages  and  32  uniaxial  gages  giving  a  total  of  34  strain  readings. 
Eight  of  the  gages  were  on  the  inner  face  and  the  remainder  on  the  outside  face. 

Four  deflection  gages  spaced  90°  apart  were  used  to  measure  axial  deflec¬ 
tion  in  both  the  compression  and  tension  tests.  For  the  compression  test  four 
more  gages  were  used,  also  spaced  90°  apart,  to  measure  lateral  deformation  of 
the  cylinder  at  its  mid-length.  These  are  shown  in  Figure  7-5. 

Strains  were  recorded  on  the  portable  B  &  W  recorder.  Deflections  were 
measured  using  LVDT's. 

7.4  HYBRID  COMPOSITE  TESTING 

The  cylinder  tests  were  performed  in  the  1334  KN  (300,000  pound)  capacity 
test  machine.  Figure  7-6  shows  the  composite  sandwich  cylinder  in  the  testing 
machine.  The  first  two  tests  performed  were  compression  tests  to  507.  and  1007. 
of  limit  load,  186.8  Kn  (42000  lb.)  and  373.6  Kn  (84000  lb.)  respectively. 

The  cylinder  withstood  these  loads  successfully,  and  no  unusual  behavior  was 
observed.  This  was  the  basic  demonstration  of  the  ability  of  the  design  to 
take  critical  flight  loads. 

A  second,  and  more  comprehensive,  series  of  tests  was  then  performed  to 
evaluate  the  crack  arrestment  design.  First,  proof  tests  were  run  at  507.,  757«, 
and  1007.  of  design  ultimate  load  as  a  demonstration  of  basic  tensile  strength. 
Then  five  additional  tests  were  run  with  induced  damage,  as  depicted  in  the 
tensile  test  setup  as  shown  in  Figure  7-7.  For  test  2,  a  2.54  cm  (1  in.)  sawcut 
crack  was  formed  midway  between  two  adjacent  crack  arrester  strips.  Load  was 
applied  until  the  crack  propagated.  (See  Figure  7-8* )  This  occurred  at  1207. 
of  design  limit  load  (DLL).  Propagation  in  this  hybrid  material  was  not  at 
all  sudden.  The  crack  started  to  propagate  at  a  particular  load  and  continued 
to  propagate  gradually  as  the  load  was  increased,  until  it  reached  the  arrester 
strip.  The  propagation  loads  given  here  represent  the  load  when  the  crack 
reached  the  arrester  strip.  Test  3  was  a  repeat  of  test  2  with  identical 
results. 
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TABLE  7-1 


STRAIN  GAGE  LOCATIONS 


GAGE  NO. 

FACE 

AXIAL  LOCATION 

CIRC  LOCATION 

1 

Outer 

Upper  End 

315° 

2 

Inner 

II 

315° 

3 

Inner 

It 

135° 

4 

Outer 

II 

135° 

5,6 

Outer 

II 

45° 

7,8 

If 

It 

225° 

9 

tt 

Mid-Length 

315° 

10 

Inner 

11 

315° 

11 

If 

135° 

12 

Outer 

II 

135° 

13,14 

ti 

11 

45° 

15,16 

ti 

It 

225° 

17 

Inner 

It 

45° 

18 

it 

II 

225° 

19 

Outer 

II 

0° 

20 

it 

II 

15° 

21 

ii 

II 

U) 

o 

o 

22,23 

it 

Lower  End 

315° 

24,25 

ii 

tt 

135° 

26 

ii 

II 

45° 

27 

Inner 

II 

45° 

28 

n 

11 

225° 

29 

Outer 

11 

225° 

30 

II 

Upper  End 

135° 

31 

II 

It 

135° 

32 

11 

It 

135° 

33 

It 

8"  from  Upper  End 

135° 

34 

II 

It 

135° 
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Figure  7-6.  Cylinder  Subcomponent  Compression  Test  Setup 
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Figure  7-7.  Cylinder  Subcomponent  Tension  Test  Setup 
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Figure  7-8.  Propagated  2.54  cm  Sawcut  Crack 
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Tests  4  and  5  were  different  in  two  respects.  First,  the  damage  was 
induced  ballistically,  and  secondly,  the  structure  was  under  a  preload  when 
the  damage  was  induced.  In  test  4,  a  .95  cm  (3/8  in.)  projectile  was  fired 
into  the  cylinder.  The  damage  which  was  produced  had  a  maxi mum  overall 
dimension  of  2.2  cm  (7/8  in.).  The  preload  was  50%  DLL.  At  the  time  of 
impact  the  damage  did  not  propagate,  but,  upon  subsequent  application  of  load, 
propagation  occurred  at  114%  DLL,  Figure  7-9.  In  test  5,  a  2.54  cm  (1  in.) 
projectile  was  fired  with  75%  DLL  preload.  Again,  the  damage  did  not  propa¬ 
gate  at  time  of  impact  and  in  this  case  no  subsequent  load  was  applied. 

Figure  7-10. 

The  last  test  was  with  a  1.59  cm  (5/8  in.)  sawcut  crack.  Propagation 
in  this  case  was  at  129%  DLL,  Figure  7-11.  It  should  be  pointed  out  that 
at  this  time, with  129%  DLL  on  the  cylinder,  six  of  the  twenty-two  sections 
between  crack  arrester  strips  were  cracked  over  their  7.62  cm  (3  in.)  width, 
so  that  even  with  considerable  damage  the  structure  still  withstood  a  high 
level  of  loading. 

Figure  7-12  shows  the  cylinder  after  the  testing  had  been  completed.  The 
complete  set  of  crack  arrestment  tests  is  sunmarized  in  Figure  7-13. 

In  Figure  7 -14, both  the  stress  corresponding  to  the  beginning  of  propaga¬ 
tion  and  the  stress,  when  the  crack  reached  the  arrester  strips,  are  shown  and 
compared  to  a  curve  drawn  from  the  equations  using  the  hybrid  composite  frac¬ 
ture  data  discussed  in  reference  13.  The  data  agrees  reasonably  well  with 
the  analysis,  although  it  covers  only  a  narrow  range  of  crack  sizes. 


8.0  FUSELAGE  TESTING 

8.1  INSTRUMENTATION 

The  three  hybrid  fuselage  components  were  instrumented  with  a  total  of 
eleven  axial  strain  gages  and  seven  strain  rosettes  according  to  the  layout 
diagram  shown  in  Figures  8-1,  8-2  and  8-3.  Gages  internal  and  external  to 
the  fuselage  center  section  are  specified.  Gage  locations  were  selected  to 
monitor  regions  of  predicted  high  stress  and  areas  which  are  buckling  critical. 
Gage  placements  also  checked  load  transfer  in  the  closeout  sections  and  load 
symmetry  between  the  left  and  right  fuselage  center  section  panels. 

8.2  TEST  METHODS  AND  EQUIPMENT 

The  entire  BQM-34E  fuselage  was  tested  in  a  self-contained  test  fixture 
erected  from  30  cm  (12  in.)  wide  -  flange  beams.  Loading  was  accomplished 
at  fuselage  frame  stations  by  means  of  continuous  aluminum  bonds  supported 
on  2  cm  (3/4  in.)  thick  elastomer  compression  pads.  Figure  8-4a.  Where 
obstacles  such  as  the  vertical  stabilizer  prevented  use  of  continuous  bands, 
aluminum  straps  were  bonded  to  the  fuselage  with  RTV-88  silicone  rubber. 

Figure  8-4b.  Separate  wiffle  tree  arrangements,  used  to  test  each  of  the  two 
load  conditions,  were  attached  to  the  fuselage  frame  loading  points.  Additional 
wiffles  were  used  to  load  the  wing  in  the  5g  maneuver  test.  In  both  tests, 
loads  were  introduced  into  the  structure  through  a  single  load  point  by  means 
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Figure  8-1.  Right  Fuselage  Panel  Strain  Gage  Locations 


Gage  29  -  External 
Gage  30  -  Internal 
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Figure  8?2C  Left  Fuselage  Panel  Strain  Gage  Locations 
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Figure  8-3.  Access  Door  Strain  Gage  Locations 
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of  a  manually  operated  hydraulic  jack.  Figures  8-5  and  8-6  are  photographs 
of  the  test  setup. 

8.3  TEST  LOAD  CONDITIONS  AND  LOADING  SEQUENCE 

Two  critical  flight  load  conditions  were  ground  tested  to  demonstrate  the 
overall  structural  adequacy  of  the  hybrid  fuselage  design.  The  two  ground 
tests  included  a  main  recovery  chute  deployment  load  test  and  a  simulated  5g 
maneuver  loads  test,  discussed  in  "Design  Conditions". 

The  loading  sequence  for  both  ground  tests  were  identical  and  the 
procedure  is  listed  below. 

a.  Apply  30%  Limit  Load 

o  Checkout  Instrumentation  and  Test  Set-Up 

b.  Apply  50%  Limit  Load  10  Times 

o  Extrapolate  Strain  Data  to  Limit  Load  and  Compare  for  First 
and  Last  Cycle  Data  with  Analytical  Data. 

c.  Apply  Limit  Load 

o  Record  Strain  Data 
o  Evaluate  Strain 

d.  Apply  Limit  Load  5  Times 
o  Record  Data 

Actual  fuselage  station  applied  loads  are  listed  in  Tables  8-1  and  8-2,  for 
the  recovery  loads  test  and  the  5g  maneuver  loads  test, respectively.  Loading 
stations  are  illustrated  in  Figure  8-7.  Fuselage  station  shear  diagrams  for 
both  load  conditions  are  shown  in  Figures  8-8  and  8-9.  Moment  diagrams  are 
also  included  in  Figures  8-10  and  8-11.  Limit  loads  developed  on  the  fuselage 
center  section  for  both  conditions  are  shown  in  Figures  8-12  and  8-13. 

8.4  FUSELAGE  TESTING,  RECOVERY  LOADS 

The  hybrid  fuselage  was  initially  set  up  for  the  main  recovery  chute 
deployment  load  test.  The  loading  sequence  followed  during  this  test  was 
previously  described. 

Testing  of  the  recovery  load  condition  ran  smoothly  through  steps  (a)  and 
(b)  of  the  test  procedure,  the  gages  behaving  linearly  to  the  applied  loads. 
Step  (c)  in  the  test  procedure  to  limit  load  was  next  applied  to  the  fuselage. 
At  80%  DLL  the  onset  of  nonlinear  strain  behavior  was  observed  in  most  of  the 
forward  gages,  the  most  significant  nonlinear  strain  response  being  observed 
by  gages  4,  5,  6,  7,  10  (refer  to  Figures  8-1  and  8-2).  A  second  cycle  to 
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TABLE  8-1 


APPLIED  LOADS  -  RECOVERY 


FUSELAGE.  STATION 

118.50 

134.30 

166.30 

182.50 
209.00 
224.80 
245.00 
274.10 

285.20 
301.90 

315.20 
325.00 
350.00 


CONDITION 


APPLIED 

i  LOAD 

N 

LBS 

-2558 

-575 

-2224 

-500 

■=6672 

-1500 

-3670 

-825 

-5462 

-1228 

-2175 

-489 

51155 

11500 

-6615 

-1487 

-4875 

-1096 

—6228 

-1400 

-6672 

-1500 

-266S 

-600 

-1334 

-300 
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TABLE  8-2 


APPLIED  LOADS 

-  5G  MANEUVER  CONDITION 

FUSELAGE  STATION 

APPLIED 

LOAD 

N 

LBS 

166.30 

-2891 

-650 

182.50 

-2891 

-650 

209.00 

-2211 

-497 

224.80 

-  903 

-203 

258.34 

-13122 

-2950 

Wing  Loading 

39189 

8810 

301.90 

-3550 

-798 

315.20 

-1610 

-362 

325.00 

-2669 

-600 

350.00 

-9341 

-2100 
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Figure  8-7.  Frame  Loading  Stations 
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Figure  8-8.  Fuselage  Shear  Diagram  -  Simulated  Recovery  Loads 
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Figure  8-12.  Simulated  Recovery  Loads 


Figure  8-13.  Simulated  5g  Maneuver  Loads 
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limit  load  was  applied  with  the  same  nonlinear  strain  behavior  initiating  at 
80%  DLL*  Typical  strain  data  showing  the  nonlinear  behavior  is  shown  in 
Figures  8-14  and  8-15* 

After  applying  50%  DLL  of  the  third  DLL  cycle,  it  was  decided  to  termi¬ 
nate  the  testing  and  examine  the  fuselage  for  possible  damage*  Inspection 
revealed  that  cracks  of  approximately  7.62  cm  (3  in,)  in  length  had  propagated 
on  both  left  and  right  fuselage  panels,  from  the  90°  corner  where  the  solid 
laminate  area  extends  above  the  forward  wing  attachment  bolt  hole,  see 
Figures  8-16  and  8-17*  The  cracks  which  run  parallel  to  the  Gr/Ep  longitudinal 
fibers  are  shown  in  detailed  photographs  by  Figures  8-18  and  8-19. 

8.5  FUSELAGE  FAILURE  ANALYSIS  AND  REPAIRS 

After  an  examination  of  the  crack  and  a  review  of  the  substructure  draw¬ 
ings,  the  cause  of  the  failure  was  readily  determined.  The  parachute  load 
which  goes  into  the  partial  bulkhead  at  station  241  must  be  transferred  into 
the  fuselage  skin,  or  outer  shell*  In  the  metal  design,  this  is  done  by  frame 
at  station  241.  However,  in  the  composite  version,  this  frame  was  removed 
along  with  the  other  intermediate  frames,  and  this  forced  the  load  to  take  a 
path  through  the  composite  material  in  the  circumferential  direction  for  a  short 
distance.  Since  no  fibers  run  in  this  direction  in  the  composite  fuselage 
design,  the  induced  stresses  were  excessive  and  cracking  resulted. 

The  course  of  action  to  prevent  this  would  most  likely  have  been  to 
leave  part  of  the  frame  at  station  241  in  the  fuselage.  Alternately,  90° 
fibers  could  have  been  added  at  that  point  to  increase  the  load  carrying 
capability.  The  failure  which  did  occur,  however,  is  a  local  problem  and  in 
no  way  detracts  from  the  basic  composite  design.  A  repair  was  designed  which 
would  provide  an  adequate  load  path  for  the  parachute  loads  to  be  transferred 
into  the  composite  honeycomb  shell. 

The  damaged  areas  on  the  left  and  right  fuselage  panels  were  repaired 
with  fiberglass  patches  which  were  both  bonded  and  bolted  to  the  hybrid 
laminate. 

The  fiberglass  patches  were  fabricated  from  SP  250  prepreg  and  consisted 
of  16  plys  with  (0?  d45°  C^2S  orientations,  the  0°  fibers  running  in  the  cir¬ 
cumferential  direction.  The  patches  were  laid  up  on  the  small  center  fuselage 
section  access  door  which  substituted  as  a  curing  tool.  Using  the  access  door 
as  a  tool  insured  the  patch  would  have  the  exact  fitting  inside  diameter. 

After  cure,  the  patches  were  cut  to  fit  the  damaged  area;  the  patch  configura¬ 
tions  are  illustrated  in  Figure  8-20.  Existing  rivet  holes  in  the  damaged 
area  of  the  fuselage  were  located  and  the  patches  were  drilled  with  4.76  cm 
(3/16  in.)  diameter  bolt  holes. 

EA9309  room  temperature  curing  adhesive  was  applied  to  the  finished 
patches  and,  in  turn,  the  patches  were  bolted  to  the  fuselage  panels.  Care 
was  taken  to  hold  the  bond  line  thickness  constant,  by  positioning  .1  mm 
(.005  in.)  diameter  fiberglass  thread  between  the  patch  and  the  fuselage 
panels.  The  4.76  mm  (3/16  in.)  diameter  bolts  were  finger-tightened  to 
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Figure  8-14.  Gage  4  Strains  on  1st  Run  to  DLL 
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Figure  8-16.  Crack  in  Right  Fuselage  Panel 
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Figure  8-17.  Crack  in  Left  Fuselage  Panel 
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Figure  8-20.  Fuselage  Repair  Configuration 
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prevent  squeezing  out  the  adhesive  from  between  the  patch  and  the  fuselage. 
After  the  adhesive  cured,  the  bolts  were  wrench- tightened.  The  repaired 
areas  are  shown  in  photographs  in  Figures  8-21  and  8-22. 

Figures  8-23  and  8-24  show  the  patch  locations  on  the  damaged  areas  of 
the  right  and  left  hybrid  fuselage  panels,  respectively.  Each  patch  was 
instrumented  with  an  axial  gage  aligned  circumferentially. 

8.6  RECOVERY  LOADS  TEST  II  (AFTER  REPAIR) 

The  hybrid  composite  fuselage  was  successfully  tested  under  the  recovery 
loads  condition  after  the  damaged  areas  had  been  repaired  with  the  fiberglass 
patches.  Test  procedures  already  outlined  in  the  Test  Load  Conditions  and 
Loading  Sequence  section  were  again  repeated  for  this  test. 

The  only  unusual  occurrence  in  this  test  was  a  sharp  noise  which  was 
heard  at  90%  DLL  during  the  first  cycle  to  100%  DLL.  A  discontinuity  was 
observed  in  the  strain  data  recorded  from  the  single  axial  gage  located 
on  the  right  panel  fiberglass  patch.  Inspection  revealed  no  visible  damage 
around  the  repair  area,  a  partial  bond  failure  between  the  patch  and  the 
fuselage  may  explain  the  strain  discontinuity.  Cycles  2  through  6  resulted 
in  linear  strain  data,  without  any  other  noises  being  heard. 

8.7  5G  MANEUVER  LOADS  TEST 

After  the  hybrid  composite  fuselage  was  successfully  tested  under  the 
recovery  load  conditions,  the  test  assembly  was  rearranged  for  the  second  test 
condition,  the  5g  maneuver  loads  test.  The  hybrid  composite  fuselage 
successfully  withstood  the  5g  maneuver  test  to  100%  DLL.  Strains 
were  relatively  low  for  this  loading  condition  as  compared  with  the  more 
critical  recovery  loads  test.  Maximum  strains  did  not  exceed  1000  -M.  m/m 
at  100%  DLL.  No  unusual  noises  or  nonlinear  strain  recordings  were  noted 
during  this  test. 

8.8  DAMAGE  PROOF  TEST 

At  the  completion  of  the  original  test  program,  it  was  decided  to  in¬ 
duce  damage  into  the  right  fuselage  panel  in  the  areas  of  highest  recorded 
stress  and  re-test  to  100%  DLL.  Two  holes,  approximately  2.5  cm  (1  in.)  in 
diameter  were  punched  through  the  right  panel  with  a  sharp  2.5  cm  (1  in.) 
diameter  steel  bar  to  simulate  ballistic  damage.  Photos  of  the  holes  and 
their  location  are  shown  in  Figure  8-25. 

It  was  decided  to  test  the  fuselage  under  the  5g  maneuver  loads  condi¬ 
tion  for  convenience  since  the  fuselage  was  currently  assembled  for  that 
test.  The  fuselage  was  loaded  to  100%  DLL  with  no  cracks  initiating  from 
the  damaged  areas.  Some  noises  were  heard  during  the  test,  although  their 
origin  could  not  be  visibly  detected. 

After  the  initial  test,  additional  testing  was  done  with  more  damage 
being  inflicted  into  the  panel  after  each  test.  Cutouts  of  approximately 
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Figure  8-21.  Installed  Patch  on  Left  Fuselage  Panel 
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7*62  cm  (3  in*)  maximum  diameter  cut  with  a  saber  saw  were  contained  at  100% 
DLL*  Again, note  that  strains  in  the  hybrid  composite  laminate  were  low, 

(under  1000XC  m/m)  for  the  5g  maneuver  load  condition*  Crack  propagation  may 
have  occurred  under  the  more  critical  recovery  loads  condition*  It  was  decided 
not  to  switch  the  test  assembly  back  to  the  recovery  condition  at  this  point, 
but  to  conclude  the  testing. 

Previous  testing  of  composite  structures  incorporating  crack  arrestment 
fiberglass  softening  strips,  namely  the  cylinder  subcomponent  described  in  this 
report,  demonstrated  the  ability  of  these  crack  arrestment  features,  to  stop 
propagating  cracks. 


CONCLUSIONS 

The  design  which  was  developed  and  demonstrated  in  this  program  resulted  in 
a  26%  reduction  of  the  weight  of  the  metal  parts  which  were  replaced.  The  cost 
of  the  design  was  estimated  to  be  20%  less,  in  a  production  situation,  than  the 
metal  design.  The  crack  arrester  strips  which  were  incorporated  into  the  fuselage 
section  represent  the  first  application  of  this  concept  to  a  primary  structure 
design.  These  strips  met  and  exceeded  expectations  with  regard  to  their  ability 
to  arrest  and  locally  contain  propagating  damage,  both  statically  and  ballis tically 
induced  damage.  Thus,  the  program  demonstrated  and  verified  their  feasibility, 
capability  and  practical  usability  as  a  concept  for  damage  tolerant  design.  In 
addition,  the  crack  arrestment  testing  which  was  performed  in  this  program  demon¬ 
strated  the  superior  fracture  tolerance  characteristics  of  the  hybrid  composite 
material  and  indicated  that  its  slow  crack  propagation  behavior  might  be  useful 
as  a  failure  warning  device  for  a  structure. 

The  objectives  of  this  program  have  been  met  and  the  results  have  been 
disseminated  in  references  13  to  16.  The  success  experienced  here  with  crack 
arrester  designs  has  provided  some  impetus  for  work  which  is  now  being  pursued 
in  industry  in  conjunction  with  composite  structures  studies. 


112 


NADC-77149-30 


REFERENCES 

1.  "Fuselage  Structural  Analysis  for  BQM-34E  Supersonic  Aerial  Target", 

Ryan  Report  No,  TRA  K642-13B,  20  Feb  1973  (Volumes  1  and  2), 

2.  "Structural  Loads  Report  for  BQM-34E  Supersonic  Aerial  Target",  Final 

Report,  Volume  1,  Basic  Report,  15  July  1970, 

3.  "NAVAIRDEVCEN  Graphite-Epoxy  Composite  Wing  for  BQM-34E;  Stress  and  Vibra¬ 

tion  Analysis",  Thomas  F,  Neu,  Shih  L,  Huang,  Report  No.  NADC  73235-30, 

15  November  1973. 

4.  "Structural  Efficiency  of  Orthotropic  Cylindrical  Shells  Subjected  to  Axial 

Compression",  Norris  F.  Dow,  B.  Walter  Rosen,  AIAA  Journal,  March  1966. 

5.  "Pastbuckling  Behavior  of  Orthotropic  Cylinders  Under  Axial  Compression", 

B.  0.  Almroth,  AIAA  Journal,  October,  1964. 

6.  "Compressive  Buckling  of  Simply  Supported  Curved  Plates  and  Cylinders  of 

Sandwich  Construction",  Manuel  Stein,  J.  Mayers,  NACA  TN  2601, 

January  1952. 

7.  "Stability  of  Orthotropic  Cylindrical  Shells  Under  Combined  Loading", 

T.  E.  Hess,  American  Rocket  Society  Journal,  1961. 

8.  "Buckling  of  Thin-Walled  Circular  Cylinders",  NASA  SP-8007,  August  1968. 

9.  "Structural  Sandwich  Composites",  MIL-HDBK-23A. 

10.  "Fabrication  and  Full-Scale  Structural  Evaluation  of  Glass-Fabric  Rein¬ 

forced  Plastic  Shells",  Charles  W.  Bert,  W.  C.  Crisman,  Gene  M.  Nordby, 
Journal  of  Aircraft,  Jan-Feb  1968. 

11.  "Buckling  Design  Handbook",  T.  E.  Hess. 

12.  "Buckling  of  Cylindrical  and  Conical  Sandwich  Shells  with  Orthotropic 

Facings",  Charles  W.  Best,  W.  C.  Crisman,  Gene  M.  Nordby,  AIAA  Journal, 
February  1969. 

13.  "A  Hybrid  Composite  Fuselage  Design  with  Integral  Crack  Arresters",  S.  L. 

Huang,  T.  E.  Hess,  3rd  Conference  on  Fibrous  Composites  in  Flight  Vehicle 
Design,  Williamsburg,  VA,  November  1975. 

14.  "Fracture  Control  in  Composite  Materials  Using  Integral  Crack  Arresters", 

T.  E.  Hess,  S.  L.  Huang,  H.  Rubin,  AIAA/ASME/SAE  17th  Structures,  Structural 
Dynamics  and  Materials  Conference,  Valley  Forge,  May  1976. 

15.  "Fracture  Control  in  Composite  Materials  Using  Integral  Crack  Arresters", 

T.  E.  Hess,  S.  L.  Huang,  ft.  Rubin,  Journal  of  Aircraft  (To  Be  Published). 

16.  "Fatigue  and  Fracture  Control  of  Graphite/Epoxy  Composite  Laminates  with 

Stress  Raiser",  S.  L.  Huang,  T.  E.  Hess,  M.  S.  Rosenfeld,  International 
Conference  on  Fracture  Mechanics  and  Technology,  Hong  Kong,  March,  1977. 


113 


NADC- 7 7149-30 


THIS  PAGE  INTENTIONALLY  LEFT  BLANK 


114 


NADC-77149-30 


APPENDIX  A 

NASTRAN  BULK  DATA 


A-l 


NA.DC-77149-30 


B5H-3i»E  COMPOSITE  FUSELAGE  FINE  GRID  MOOEL 
FREE  FLIGHT-5G 


SORT  £  D  B  U  L  K — OAT  A  E  C  “H  O 
3  •  •  %  •  •  5 


CARO 


0  UN  T 

.  1 

•  • 

1- 

CBAR 

1031 

2  - 

CSAR 

IS  0  2 

3- 

CSAR 

1003 

4- 

CSAR 

1004 

5- 

CBAR 

1205 

6- 

CSAR 

10  0  6 

7- 

CBAR 

1C  0  7 

8- 

CBAR 

1008 

9- 

CBAR 

1009 

to¬ 

CBAR 

1010 

il- 

C3AR 

toil 

12- 

C  DA  R 

1012 

13- 

C3A  R 

1013 

14- 

CBAR 

1014 

15- 

C3AR 

1015 

16- 

CBAR 

1016 

17- 

CBAR 

1017 

18- 

C  BA  R 

1018 

19- 

CBAR 

1019 

2Q- 

CBAR 

1020 

21- 

C3AR 

1021 

22- 

CBAR 

1022 

23- 

*  76 

24- 

CBAR 

1223 

25- 

*7  7 

26- 

CBAR 

1024 

27- 

♦  73 

22- 

CBAR 

1025 

29- 

♦  79 

30  - 

C3AR 

1026 

31- 

♦  82 

32- 

CSAR 

1027 

33- 

♦  81 

34- 

CSAR 

1328 

35- 

CBAR 

1029 

36- 

C  l>h  R 

1030 

37- 

CBAR 

1031 

38- 

CBAR 

1032 

39- 

C3AR 

1033 

4  0- 

CBAR 

1034 

41- 

C8AR 

1035 

42- 

CBAR 

1036 

43- 

CBAR 

10  3  7 

44- 

CBAR 

1038 

45- 

CBAR 

1039 

46- 

CBAR 

1041 

47- 

CBAR 

1042 

46- 

CBAR 

1043 

49- 

CSAR 

1045 

5  C- 

CGAR 

1Q46 

31 

14 

16 

15 

31 

13 

14 

15 

37 

16 

15 

13 

32 

7 

13 

6 

31 

13 

15 

11 

35 

6 

7 

13 

31 

12 

13 

11 

31 

10 

15 

9 

34 

15 

9 

10 

32 

11 

12 

13 

33 

10 

11 

15 

31 

9 

10 

15 

34 

2 

9 

15 

38 

1 

2 

16 

31 

IQ 

4 

11 

36 

5 

24 

11 

36 

4 

5 

11 

36 

3 

4 

10 

36 

2 

3 

9 

35 

7 

3 

14 

31 

6 

12 

11 

16 

51 

52 

41 

16 

71 

51 

50 

16 

101 

71 

96 

16 

131 

1C1 

126 

16 

133 

131 

132 

16 

134 

133 

170 

17 

16 

8 

19 

17 

39 

18 

21 

18 

19 

17 

14 

39 

38 

39 

42 

40 

42 

41 

38 

41 

38 

41 

37 

42 

37 

33 

41 

43 

41 

37 

38 

44 

41 

40 

37 

41 

37 

40 

36 

45 

36 

56 

40 

46 

40 

36 

37 

45 

56 

37 

40 

10 

69 

68 

73 

10 

68 

67 

73 

10 

99 

98 

104 

40 

96 

97 

104 

6  #  •  7  •  •  6  •«  9 

. .  . '  '  2  . 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

-> 

c. 

2 

2 

2 

2 

2 


2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


176 

177 

178 

179 

180 
181 


129 

133 

148 

149 


A-2 


18 


NADC -77149-30 


S 

0  R  T  ED 

—  B  U  X 

X  D  A  T  A  ET  C  H  O 

CARO 

COUNT 

•  1 

..  Z 

•  . 

3 

•  4  4  • 

5  . 

» •  6  •  .  7  ..  6 

.  . 

9 

..  1 

51- 

CBAR 

1048 

10 

129 

128 

136 

2 

166 

52- 

CBAR 

1C49 

10 

128 

127 

138 

2 

167 

53- 

CBAR 

1053 

18 

21 

19 

20 

2 

54- 

C3AR 

1051 

51 

159 

170 

168 

2 

1512 

55- 

♦  512 

0.122 

6.05 

0.0  0.25  16.96 

0.0 

56- 

C  BAR 

1052 

57 

158 

159 

170 

2 

57- 

C3AR 

1053 

50 

170 

167 

168 

2 

56- 

CBAR 

1C  54 

57 

157 

158 

168 

2 

59- 

CBAR 

1055 

52 

168 

167 

157 

.  2 

60- 

CBAR 

10  56 

62 

167 

164 

166 

2 

61- 

CBAR 

1057 

51 

167 

166 

15? 

2 

62- 

CBAR 

1058 

58 

156 

140 

167 

2 

63- 

CBAR 

1059 

51 

156 

165 

165  . 

2 

64- 

CBAR 

1060 

53 

166 

165 

156 

2 

65- 

CBAR 

1061 

54 

164 

165 

16b 

2 

66- 

C8AR 

1062 

54 

165 

155 

156 

2 

67- 

CBAR 

1063 

59 

155 

156 

165 

2 

66- 

CBAR 

1064 

63 

164 

163 

155 

2 

69- 

CBAR 

10C5 

59 

154 

155 

163 

2 

76- 

CBAR 

1066 

54 

163 

154 

155 

2 

71- 

CBAR 

1067 

63 

163 

162 

153 

2 

72- 

CBAR 

1068 

60 

153 

154 

163 

2 

73- 

CBAR 

1069 

54 

162 

153 

154 

2 

74- 

C8AR 

1070 

63 

162 

161 

152 

2 

75- 

CBAR 

10  7  1 

60 

152 

153 

162 

2 

76- 

CeAR 

1072 

55 

161 

152 

153 

2 

77- 

CBAR 

1073 

64 

161 

168 

152 

2 

76- 

CBAR 

1074 

61 

151 

152 

161 

2 

79- 

CBAR 

1075 

56 

160 

151 

153 

2 

69- 

CBAR 

1076 

52 

167 

157 

168, 

2 

61- 

CBAR 

1077 

70 

1 

31 

16 

2 

17 

82- 

♦  7 

.422 

.422 

63- 

CBAR 

1078 

70 

31 

61 

16 

2 

18 

64- 

♦  6 

.422 

.422 

65- 

CBAR 

1079 

70 

61 

91 

16 

2 

19 

86- 

♦  9 

.422 

.422 

67- 

C0AR 

1060 

78 

91 

121 

16 

2 

110 

85- 

♦  10 

.422 

.422 

89- 

CBAR 

1061 

71 

121 

151 

16 

2 

111 

90- 

♦  11 

.422 

.422 

91- 

CBAR 

1682 

5 

70 

22 

16 

2 

116 

92- 

CBAR 

1083 

5 

100 

70 

16 

2 

117 

93-  . 

CEAR 

1084  ' 

5 

130 

100 

16  . 

2 

118 

94- 

CBAR 

1085 

5 

23 

130 

16 

2 

119 

95- 

CBAR 

1086 

19 

20 

14 

1 

2 

96- 

CBAR 

1037 

19 

. 

42 

20  ~ 

1 

2 

97- 

CBAR 

1038 

19 

6 

17 

170 

2 

98- 

CBAR 

1090 

20 

39 

21 

170 

2 

99-  - 

CBAR 

1091 

19 

17 

i4  " 

170  . .  .  ~ 

2 

100- 

CBAR 

1093 

20 

21 

42 

170 

2 

A- 3 


NA.DC-77149-30 


. . 

—  --  ■ 

■■  . . 

S 

CRT 

CARO 

COUNT 

•  1 

•  •  2 

•  o 

3 

•  « 

101- 

CBAR 

1094 

94 

22 

102- 

C8AR 

1095 

94 

159 

10  3- 

CBAR 

10  9S 

205 

43 

104- 

CBAR 

1397 

215 

29 

105- 

CBAR 

13  99 

214 

59 

106- 

C8AR 

1101 

213 

89 

107- 

C  BA  R 

1103 

21 2 

119 

100- 

C8AR 

1104 

202 

149 

109- 

CBAR 

1105 

185 

74 

110- 

CBAR 

1106 

10  6 

105 

111* 

CBAR 

1107 

107 

139 

112- 

C  BA  R 

1103 

10  8 

169 

113- 

CBAR 

110  9 

36 

24 

114- 

CBAR 

1110 

204 

30 

115- 

CBAR 

1114 

201 

148 

118- 

CBA  R 

1115 

115 

73 

117- 

CBAR 

1116 

115 

74 

118- 

CBA  R 

1117 

115 

104 

119- 

CBAR 

1118 

115 

105 

120- 

CBAR 

1119 

115 

133 

121- 

CBAR 

1126 

115 

139 

122- 

CBAR 

1121 

121 

67 

123- 

CBAR 

1122 

121 

67 

124- 

C8AR 

1123 

121 

97 

125- - 

CBAR 

1124 

122 

”  127  : 

126- 

CBAR 

1125 

58 

140 

127- 

CBAR 

1126 

126 

2 

128- 

CBAR 

1127 

126 

32 

129- 

C8AR 

1128 

126 

62 

130- 

.  CBAR 

1129 

126 

92 

131- 

CBAR 

1130 

126 

122 

132- 

CBAR 

1138 

21 1 

137 

133- 

.  CBAR 

1139 

139 

75 

134- 

CBAR 

1140 

143 

75 

135- 

CBAR 

1141 

140 

76 

136- 

CBAR 

1142 

143 

77 

137- 

CBAR 

1143 

148 

78 

138- 

CBAR 

1144 

140 

79 

139- 

CBAR 

1145 

70 

151 

14G- 

♦  C145 

— 

•  42  2 

141- 

CBAR 

1146 

146 

154 

142- 

CBAR 

1147 

147 

58 

143- 

♦  C147 

0.0 

144- 

CBAR 

1148 

148 

57 

145- 

♦  Cl  48 

0.8 

146- 

CBA  R 

1149 

148“ 

75 

147- 

♦  C149 

0*0 

148- 

CBAR 

1152 

152 

144 

149- - 

~  CBAR 

1153 

152 

145 

150- 

CBAR 

1154 

152 

146 

E  0 - B 

U 

L  K 

0 

A  T  A- 

E  C  HO 

— 

h  •  * 

5 

•  « 

6 

.  .  7 

. .  8 

•  * 

39 

16 

2 

23 

16 

2 

29 

0*3 

1. 

0.0 

1 

59 

0.0 

1 . 

0.0 

1 

89 

0.0 

1. 

0.0 

i 

119 

0.0 

1. 

0.0 

1 

137 

0.0 

1. 

0.0 

1 

146 

c.o 

1  (V 

c.o 

1 

21 

22 

2 

74 

70 

2 

105 

100 

2 

139 

23 

*3 

C 

6 

15 

2 

43 

0.0 

1. 

0.0 

1 

150 

0.0 

1. 

0.0 

1 

68 

69 

2 

73 

69 

2 

98 

99 

2 

104 

99 

2 

128 

129 

2 

138 

129 

2 

56 

0.0 

1.0 

0.0 

1 

97 

0.0 

1.0 

0.0 

1 

127 

0.0 

1.0 

0.0 

1 

140 

0.0 

1.0 

0.0 

1 

157 

167 

2 

32 

1.0 

•  0 

.0 

1 

62 

1.0 

•  0 

.  0 

1 

92 

1 .0 

•  0 

.0 

1 

122 

1.0 

.0 

.0 

1 

152 

l.C 

— 

.  0 

.0 

1 

149 

0.0 

1. 

0.0 

1 

4 

.0 

-1.0 

.0 

1 

76 

80 

2 

77 

80 

2 

78 

80 

2 

79 

80 

2 

60 

1.0 

•  0 

.a 

i 

141 

16 

— 

.422 

2 

144 

.0 

-1.0 

.0 

1 

81 

80 

2 

"  -.85 

■ 

0  «  0 

— 

;  o.o 

-.5 

0.0 

58 

80 

2 

.75 

0.0 

0.0 

-.85 

0.0 

57 

80 

-  - 

.  .  _ 

2 

.65 

fi.Q 

0.0 

.75 

0.0 

145 

179 

2 

-  146 

179 

— 

2 

147 

179 

2 

.  ic 

19$ 

19T 


Cl  45 

0147 

C148 

C149 


A-4 


NADC-77149-30 


5 

0  R  T  E  D 

8  U  L 

K 

DATA 

ECHO 

CARO 

COUNT 

•  1 

a.  2 

..  3 

..  4 

•  •  5 

•  • 

6a*  7 

8 

•  • 

151- 

C8AR 

1155 

152 

147 

176 

179 

.  ' 

2 

152- 

CBAR 

1156 

152 

176 

179 

l.C 

•  0 

•  8 

1 

153- 

CELASl 

2013 

2001 

29 

1 

40 

1 

154- 

CELAS1 

2019 

2002 

29 

2 

40 

2 

155- 

CELASl 

2020 

2031 

29 

3 

40 

3 

156- 

CELASl 

2221 

2003 

29 

4 

40 

4 

157- 

CEL  A SI 

2322 

2084 

29 

5 

40 

5 

158- 

CEL  A  Si 

2023 

2003 

29 

6 

40 

6 

159- 

CEL  AS  1 

2024 

2001 

149 

1 

166 

1 

160- 

CELAS  5 

2025 

2002 

149 

2 

166 

‘  '  2  - 

■ -  - - 

. - 

161- 

CEL  AS  t 

2026 

2001 

149 

3 

166 

3 

162- 

CELASl 

ZZZ7 

2C03 

149 

4 

166 

4 

163- 

CELASi 

2026 

2004 

149 

5 

166 

5 

164- 

CELAS1 

2029 

2003 

149 

6 

166 

6 

165- 

CONK2 

143 

119 

2 

•  01 

-22* 

•  0 

•  0 

1  65  - 

CONM2 

144 

149 

2 

•  04 

-22* 

•  0 

•  0 

16  7- 

CCNH2 

147 

155 

2 

.0155 

166- 

CONM2 

146 

156 

2 

•  031 

169- 

CCNM2 

149 

157 

2 

•  0078 

.  "  ”  . . 

170- 

COR02C 

1 

0 

0.3 

0.0 

0.0 

0.0 

0.0 

1.0 

171- 

U 

8*8 

1.0 

0.0 

172- 

CQR02R 

2 

0 

•  0 

6.0 

0.0 

OaO 

6a  0 

1.0 

173- 

*85 

1.0 

6.0 

0.0 

174- 

CQUAUi 

200 

200 

60 

30 

43 

55 

.0 

175- 

CQUAOl 

201 

201 

55 

43 

29 

59 

•  0 

176- 

CQUAOl 

202 

202 

90 

60 

55 

87 

•  Q 

177- 

CQUAOl 

203 

203 

87 

55 

59 

89 

•  0 

175- 

CQUAOl 

234 

2Q4 

120 

90 

87 

117 

.0 

179- 

CQUAOl 

205 

205 

117 

87 

89 

119 

•  0 

160- 

CQUAOl 

206 

286 

135 

128 

117 

136 

•  0 

131- 

CQUAOl 

207 

207 

136 

117 

119 

137 

.0 

.  — -a 

182- 

CQUAOl 

206 

206 

150 

135 

136 

148 

•  6 

163- 

CQUAOl 

209 

209 

146 

136 

137 

149 

•  0 

184- 

CROD 

693 

119 

18 

19 

920 

119 

19 

20 

135- 

CSHEAR 

143 

118 

16 

8 

17 

19 

186- 

CSHEAf 

144 

118 

39 

18 

19 

21 

167- 

CSHEAR 

145 

118 

19 

17 

14 

20 

168- 

CSHEAR 

146 

116 

21 

19 

20 

42 

169- 

CTRlAi 

15 

47 

1 

31 

2 

190- 

CTRIA j 

16 

47 

32 

2 

31 

■  ■  ■ 

191- 

CTRlAi 

17 

47 

2 

32 

3 

192- 

CTRIA  1 

13 

47 

33 

3 

32 

193- 

CTRIA1 

19 

47  “ 

3  - 

33 

44 

—  . 

. . .  ‘  ■  - - 

■  - 

194- 

CTRlAi 

20 

47 

34 

4 

44 

195- 

CTRIA  J 

21 

47 

4 

34 

45 

196- 

CTRlAi 

22 

47  " 

35 

5 

45 

”  —  . . — 

- - - —  • 

—  ..... 

197- 

CTRIA  1 

23 

47 

5 

35 

25 

198- 

CTRIA  1 

44 

47 

31 

61 

32 

159- 

CTRlAi 

45 

47  - 

62 

32 

61 

-  — . . 

. . -  ■ 

200- 

CTRIA1 

46 

47 

32 

62 

33 

U 

165 


A- 5 


10 


NADC-77 149-30 


S 

0  R  T 

£  0  8 

U 

L  K  — 

OAT 

CARO 

COUNT 

«  1 

2 

•  • 

3 

«  • 

4  •  • 

5 

«  • 

6  .  • 

201- 

CTRIAi 

47 

47 

63 

33 

62 

202- 

CTRIA  1 

48 

3 

33 

63 

49 

203- 

CTRIAI 

49 

3 

64 

34 

49 

204- 

CTRIA  i 

53 

3 

34 

64 

53 

2  05- 

CTRIAI 

51 

J 

65 

35 

53 

2  06- 

CTRIAI 

52 

47 

35 

65 

54 

2C7- 

CTRIA  1 

53 

47 

66 

36 

54 

2  0  3* 

CTRIAI 

6  6 

47 

61 

91 

62 

2  C  9- 

CTRIAI 

67 

47 

92 

62 

91 

212- 

C7RIA  1 

6  S 

47 

62 

92 

63 

211** 

CTRIAI 

69 

47 

93 

63 

52 

212- 

CTRIAI 

?  <3 

3 

63 

93 

64 

213- 

CTRIAI 

71 

3 

94 

64 

93 

214- 

CTRIAI 

72 

3 

64 

94 

65 

2  15- 

CTRIA  1 

73 

3 

95 

65 

94 

216- 

CTRIA  : 

74 

47 

65 

95 

66 

217- 

CTPr  Ai 

75 

47 

96 

66 

95 

21S- 

CTRI A  1 

86 

47 

91 

121 

92 

219- 

CTRIAI 

87 

47 

122 

92 

121 

22G- 

CTRIA  J 

33 

47 

92 

122 

93 

221- 

CTRIAI 

89 

47 

123 

53 

122 

222- 

CTRIAI 

90 

3 

93 

123 

94 

2  23- 

CTRIA  1 

91 

3 

124 

94 

123 

2  2  4- 

CTRIAI 

92 

3 

94 

124 

95 

225- 

CTRIAI 

93 

3 

125 

95 

124 

226- 

CTRI A  j 

94 

47 

95 

125 

96 

227- 

CTRIA  1 

95 

47 

126 

96 

125 

2  2  3- 

CTRIA  3 

106 

47 

121 

151 

122 

229- 

CTRIA  3 

107 

47 

151 

152 

122 

233- 

CTRIAi 

IDS 

47 

123 

122 

152 

90 

231- 

CTRIAI 

1S9 

47 

152 

153 

123 

90 

232- 

CTRIAi 

i  10 

47 

124 

123 

153 

90 

233- 

CTRIAi 

ill 

47 

153 

154 

124 

90 

234- 

CTRIAi 

112 

47 

125 

124 

154 

90 

235- 

CTRIAi 

113 

47 

154 

155 

125 

90 

236- 

CTRIA  1 

114 

47 

126 

125 

155 

90 

237- 

C1RIA 3 

115 

47 

156 

126 

155 

235- 

CTRIAI 

152 

47 

35 

36 

25 

90 

239- 

CTRIA  1 

170 

47 

4 

3 

44 

90 

24G- 

CTRIAI 

171 

47 

33 

34 

44 

90 

241- 

CTRIAi 

172 

47 

5 

4 

45 

90 

242- 

CTRIAi 

173 

47 

34 

35 

45 

90 

243- 

CTRIAI 

179 

-w 

34 

33 

49 

90 

244- 

CTRIAI 

130 

3 

63 

64 

49 

90 

245- 

CTRIAI 

181 

3 

35 

34 

53 

90 

2  4  6- 

CTRIAI 

182 

3 

64 

65 

53 

90 

247- 

CTRIAi 

183 

47 

36 

35 

54 

90, 

2*3- 

CTRIAi 

134 

47 

65 

66 

54 

90 

2  49- 

CTRIA2 

1 

1 

14 

13 

8 

250- 

CTRIA2 

2 

1 

13 

7 

8 

o  •  10 


A-6 


NADC-77149-30 


CARO 


COUNT 

.  1 

•  . 

251- 

CTRXA2 

3 

252- 

CTRIA2 

4 

253- 

CTRIA 2 

5 

254- 

CTRIA,  « 

6 

255- 

CTRIA2 

7 

256- 

ctria  ; 

8 

257- 

CTRIA  ; 

9 

253- 

CTRIA2 

10 

259- 

CTRIA2 

11 

260- 

CTRI  A2 

12 

261- 

C  TR I  A  2 

1 3 

2  62- 

ctria.; 

14 

2  53- 

CTRIA2 

24 

264- 

C  TR  I  A  2 

25 

2  65- 

CTRIA  i 

26 

26S- 

CIRIA2 

27 

267- 

ctria  ; 

23 

263- 

CTRIA2 

29 

269- 

CTRL A2 

30 

270- 

CTRIA  c 

31 

271- 

CTRIA2 

32 

272- 

CTRIA2 

33 

2  73- 

CTRI A  2 

34 

274- 

C  TR  I  A  2 

35 

275- 

ctria  ; 

36 

276- 

C  TR  I  A  2 

37 

2  77- 

CTRIA  ; 

38 

278- 

C  TR I  A  2 

39 

279- 

CTRIA 2 

40 

2  80- 

CTRIA  2 

41 

281- 

CTRIA  I 

42 

232- 

CTRI A2 

43 

253- 

CTRIA2 

54 

254- 

CTRIA 2 

55 

235- 

CTRIA  2 

56 

286- 

CTRIA2 

57 

287- 

CTRIA2 

53 

296- 

CTRIA2 

59 

289- 

CTRI A  2 

63 

29G- 

CTRIA2 

61 

291- 

CTRIA  ; 

62 

292- 

CTRIA  ; 

63 

293- 

CTRI A2 

64 

294- 

CTRIA  < 

65 

295- 

CTRIA2 

76 

296- 

CTRIA  < 

77 

297- 

CTRIA2 

76 

298- 

CTRI A  2 

79 

299- 

CTRI A2 

80 

3  0  0- 

CTRIA  2 

81 

S 

CRT 

E 

0  8  U 

L  K 

«  . 

3 

*  e 

4 

..  5 

m  • 

1 

13 

6 

T 

1 

16 

15 

14 

4 

J. 

13 

14 

15 

1 

15 

11 

13 

1 

6 

13 

11 

1 

11 

5 

6 

1 

10 

4 

11 

1 

5 

11 

4 

1 

11 

15 

9 

1 

4 

10 

3 

1 

10 

9 

3 

1 

3 

9 

2 

67 

36 

6 

25 

67 

56 

37 

6 

67 

37 

46 

6 

67 

38 

7 

47 

67 

7 

38 

46 

67 

39 

8 

43 

14 

14 

13 

42 

14 

41 

42 

13 

14 

13 

12 

41 

14 

40 

41 

12 

14 

36 

40 

12 

14 

12 

6 

36 

14 

51 

52 

42 

14 

42 

41 

51 

14 

50 

51 

41 

14 

41 

40 

50 

2 

39 

42 

38 

2 

42 

41 

38 

22 

41 

40 

37 

22 

40 

36 

56 

4 

67 

68 

36 

4 

37 

56 

68 

4 

68 

69 

37 

4 

69 

38 

37 

4 

38 

69 

70 

4 

70 

39 

38 

14 

40 

36 

72 

14 

45 

72 

61 

14 

51 

5G 

71 

14 

72 

71 

53 

14 

71 

72 

101 

14 

102 

101 

72 

4 

67 

97 

98 

4 

98 

6Q 

67 

4 

68 

98 

99 

4 

99 

69 

6  S 

4 

69 

99 

100 

4 

100 

70 

69 

D  AT  A  ECHO 
6  •  •  7  •  .  8 


90. 


A- 7 


NA DC -77149-30 


...... 

S 

0  R  T 

E 

0  B 

U 

L  K  ' 

CARO 

COUNT 

•  1 

•  *  2 

•  * 

3 

f  * 

4 

ft  # 

5 

•  ft 

3C1- 

CTRIA2 

82 

14 

ICi 

1C2 

131 

302- 

C  TRI A  2 

83 

14 

1C3 

131 

102 

3  0  3- 

CTRIA2 

84 

14 

132 

133 

131 

3Q%- 

C  TR  X  A  2 

05 

14 

131 

103 

132 

3  0  5- 

C  TR I  A  2 

96 

4 

97 

127 

128 

3  06- 

CTRIA2 

97 

4 

123 

93 

97 

307- 

CTRIA  l 

98 

4 

98 

128 

129 

308- 

CTRIA  2 

99 

4 

129 

99 

98 

309- 

CTRIA  I 

1 Q  0 

4 

99 

129 

13G 

310- 

C  7?  I  A  2 

121 

4 

130 

1  GO 

99 

311- 

C  TR  I  A  c 

102 

14 

134 

133 

170 

312- 

CTRIA  : 

103 

14 

167 

170 

133 

313- 

CTRIA2 

1 C  4 

14 

133 

132 

167 

314- 

CTRI  A  c 

105 

14 

165 

167 

132 

315- 

CTRIA 2 

116 

11 

159 

169 

158 

316- 

CTRIA  < 

11  7 

11 

169 

165 

153 

317- 

CTRIA2 

US 

11 

165 

157 

158 

318- 

CTRIA  ; 

119 

11 

168 

169 

170 

319- 

CTRI A  2 

120 

11 

170 

167 

168 

320- 

CTRIA  1 

121 

11 

157 

168 

167 

321- 

CTRIA  ; 

12  2 

11 

166 

156 

140 

322- 

CTRIA2 

123 

11 

166 

167 

164 

323- 

CTRIA  2 

124 

11 

164 

165 

166 

3  2  4- 

CTRI  A  2 

125 

11 

156 

166 

165 

325- 

CTRI A2 

126 

11 

165 

155 

156 

326- 

CTRIA2 

127 

11 

155 

164 

163 

327- 

CTRIA  ; 

126 

11 

163 

154 

155 

3  2  6- 

CTRIA2 

129 

11 

154 

163 

162 

329- 

CTRIA  J 

130 

11 

162 

153 

154 

330- 

CTRI A  2 

131 

21 

153 

162 

161 

3  31- 

CTRIA  ; 

132 

21 

161 

152 

153 

332- 

CTRIA  2 

133 

21 

152 

161 

160 

333- 

CTRI A  2 

134 

21 

160 

151 

152 

334- 

CTRIA2 

135 

4 

156 

157 

127 

3  3  5- 

CTRIA2 

136 

4 

123 

127 

157 

336- 

CTRIA  2 

137 

4 

157 

153 

128 

337- 

CTRIA  ; 

135 

4 

129 

128 

153 

338- 

CTRTA2 

135 

4 

158 

159 

129 

339- 

CTRIA2 

140 

4 

159 

130 

129 

3  4  0- 

CTRIA2 

141 

14 

125 

166 

1 G  3 

341- 

CTRIA2 

142 

14 

156 

166 

126 

342- 

CTRIA  < 

143 

220 

158 

178 

179 

343- 

CTRIA.: 

146 

220 

179 

159 

153 

344- 

CTRI A  2 

147 

14 

103 

166 

132 

345- 

CTRIA2 

148 

14 

126 

103 

96 

346- 

CTRIA.2 

149 

14 

102 

96 

103 

347- 

CTRIA2 

150 

67 

25 

24 

5 

340- 

CTRI A2 

151 

67 

24 

25 

6 

349- 

CTRIA  2 

153 

14 

96 

102 

66 

35C- 

CTRIA  2 

154 

14 

72 

66 

1 02 

EC  H  0 

. .  e 


A-8 


NA.DC-77149-30 


. - . -  —  — 

* 

S 

or  r 

E 

0" .  8 

U 

L  K 

D 

A  T  t 

CARO 

COUNT 

•  1 

•  • 

2  *  • 

3 

•  • 

4 

•  • 

5 

•  • 

6 

m  0 

3  51- 

CTRIA2 

155 

14 

36 

66 

72 

352- 

CTRIA2 

156 

22 

40 

37 

56 

353- 

CTRIA  2 

157 

67 

6 

36 

56 

354- 

CTRIA2 

158 

7 

16 

61 

15 

355- 

CTRI A2 

159 

7 

58 

15 

81 

356- 

CTRIA2 

169 

7 

15 

58 

10 

357- 

CTRIA2 

161 

7 

57 

10 

58 

35a- 

CTRI A2 

162 

7 

10 

57 

4 

359- 

CTRIA2 

163 

7 

75 

4 

57 

360- 

CTKIA2 

164 

11 

140 

157 

167 

3  6  i- 

CTRIA  2 

165 

11 

167 

166 

140 

362- 

CTRI  A2 

174 

67 

46 

37 

47 

363- 

CTRIA  2 

175 

67 

7 

46 

47 

90, 

364- 

CTRI  A2 

176 

67 

37 

38 

47 

90, 

365- 

CTRIA  ; 

177 

67 

8 

7 

46 

90, 

366- 

CTRIA2 

176 

67 

38 

39 

48 

90, 

367- 

CTRIA  : 

165 

105 

39 

21 

22 

368- 

CTRIA  2 

186 

186 

21 

74 

22 

369- 

CTRIA2 

167 

167 

74 

70 

22 

370- 

CTRIA.  2 

185 

167 

70 

74 

105 

371- 

CTRIA2 

159 

157 

105 

100 

70 

372- 

CTRIA2 

190 

187 

ICO 

105 

139 

373- 

CTRIA2 

191 

187 

139 

130 

100 

374- 

CTRIA  ; 

192 

157 

130 

139 

169 

375- 

CTRIA2 

193 

193 

169 

159 

130 

376- 

CTRIA2 

194 

5 

75 

4 

76 

377- 

CTRIA2 

195 

5 

5 

76 

4 

376- 

CTRIA2 

196 

5 

76 

5 

24 

379- 

CTRIA  2 

197 

5 

77 

76 

24 

36C- 

CTRIA  2 

198 

5 

6 

77 

24 

381- 

CTRIA  t 

199 

5 

77 

6 

46 

382- 

CTRI A  2 

200 

5 

46 

78 

77 

383- 

CTRIA  I 

201 

5 

78 

46 

7 

384- 

CTRIA.  ; 

282 

5 

7 

79 

78 

355- 

CTRIA2 

203 

5 

79 

7 

6 

356- 

CTRIA  ; 

224 

5 

8 

60 

79 

387- 

CTRIA2 

205 

6 

151 

141 

152 

385- 

CTRIA  2 

226 

6 

142 

152 

141 

359- 

CTRIA  ; 

207 

6 

152 

142 

153 

3  98- 

CTRIA  2 

208 

6 

143 

153 

142 

391- 

CTRIA2 

209 

6 

153 

154 

143 

392- 

CTRI A  2 

213 

6 

144 

154 

143 

393- 

CTRIA2 

211 

220 

154 

144 

155 

394- 

CTRIA2 

212 

220 

145 

155 

144 

395- 

CTRIA  2 

213 

220 

155 

145 

156 

396- 

CTRIA,! 

214 

"  220 

.  ► 

146 

156 

145 

397- 

CTRIA2 

215 

220 

140 

156 

146 

395- 

CTRIA2 

216 

220 

146 

147 

140 

399- - 

CTRIA2 

217 

220 

147 

157 

140 

409- 

CTRIA  : 

218 

220 

157 

147 

178 

A- 9 


NADC-77 149-30 


$  O  ft  T  E 

o — on 

K - O 

AT A - 

rcH“0_ 

CARO 

COUNT 

•  1 

.•  2 

•  • 

3  •  •  % 

..  5 

..  6 

..  7 

« .  8 

i*  G  1- 

CTRIA2 

219 

220 

178 

158 

157 

—  ... 

. . — 

4C2- 

CTRIA2 

220 

220 

73 

68 

67 

403- 

CTRIA  < 

221 

220 

68 

73 

69 

404- 

CTRIA  1 

222 

220 

73 

74 

69 

- -  - 

405- 

CTRIA2 

223 

22  0 

74 

70 

69 

4S6- 

CTRIA  t 

224 

220 

104 

98 

97 

4  0  7  - 

CTRIA  ; 

225 

220 

98 

1C  4 

99 

405- 

C TR I  A  2 

225 

220 

104 

105 

99 

4  0  9- 

CIRIA2 

227 

220 

105 

100 

99 

410- 

CTRIA2 

228 

220 

138 

128 

127 

411- 

CTRIA2 

229 

220 

128 

138 

129 

412- 

CTRI42 

233 

220 

135 

139 

129 

413- 

CTRIA2 

231 

220 

139 

130 

129 

414- 

FORCE 

1 

57 

0 

1C03  . 

.0 

•  0 

•  4  54 

415- 

FORCE 

1 

58 

0 

10C3  • 

.0 

.0 

.4  54 

4  1 6  - 

FORCE 

1 

75 

0 

1000  . 

•  0 

-.527 

7.85 

4  IT- 

FORCE 

* 

76 

0 

1000  . 

•  0 

-.486 

2.5 

4  13- 

FORCE 

1 

77 

0 

1000  . 

•  0 

-.728 

-.26 

4  19- 

FORCE 

1 

78 

0 

1000  • 

•  0 

-  .604 

-3.266 

4  2  C  - 

FORCE 

1 

79 

0 

1000  . 

.0 

-.480 

-5.226 

421- 

FORCE 

1 

80 

6 

1009  . 

•  0 

-.060 

-3.595 

422- 

FORCE 

1 

81 

C 

1003  . 

.0 

•  0 

.454 

423- 

FORCE 

1 

141 

G 

1000. 

•  0 

-.113 

-.953 

424- 

FORCE 

1 

142 

0 

1000  . 

.0 

-.344 

-.468 

425- 

FORCE 

1 

143 

0 

1030  . 

.0 

-.394 

-.263 

426- 

FORCE 

i 

144 

0 

10  G  0  « 

•  G 

-.921 

-.26 

427- 

FORCE 

1 

145 

0 

1000  . 

.0 

-.794 

.  044 

4  2  8- 

FORCE 

1 

146 

0 

1000  • 

•  0 

-.422 

.139 

429- 

FCRCE 

1 

147 

0 

1000  . 

•  0 

-.263 

.290 

433- 

FORCE 

1 

176 

0 

1C03. 

•  0 

-  •  235 

.341 

431- 

FORCE 

1 

179 

c 

1 0 DO  • 

.0 

-.188 

.172 

432- 

G  RAY 

2 

0 

386.4 

0.0 

-9.25 

-2.32 

433- 

GRID 

1 

1 

12.5 

180.0 

0.Q 

1 

4  3  4- 

GRID 

2 

1 

12.5 

148.5 

0.0 

1 

435- 

GRID 

3 

1 

12.5 

119.0 

0.0 

1 

436- 

GRID 

4 

1 

12.5 

98.0 

0.0 

1 

437- 

GRIO 

5 

1 

12.5 

90*3 

0.0 

1 

436- 

GRID 

6 

1 

12.5 

61.0 

£  •  0 

1 

439- 

GRID 

7 

1 

12.5 

22.0 

0.0 

1 

44C- 

G«ro 

8 

1 

12.5 

•  O 

o.c 

1 

441- 

GRIO 

9 

1 

10.75 

122.5 

0.0 

1 

442- 

GRID 

10 

1 

8.73 

101.5 

0.0 

1 

443- 

GRID 

11 

1 

9.06 

90.0 

0.0 

1 

444- 

GRID 

12 

i 

10.87 

56.5 

0*0 

1 

445- 

GRID 

13 

1 

7.28 

34.5 

0.0 

1 

4  4  5- 

GRIO 

14 

1 

6.0 

•  8 

0.0 

1 

447- 

GRID 

15 

1 

4.12 

90.0 

0.0 

1 

448- 

GRIO 

16 

1 

•  0 

•  0 

0.0 

1 

449- 

GRIO 

17 

z 

.0 

3.25 

•  0 

2 

450- 

GRID 

18 

z 

.0 

6.5 

4.25 

2 

NADC-77149-30 


CARO 

COUNT 

•  1 

..  2 

•  * 

*  s 

3 

0  R  r  E  0 

•  •  4 

9  If 

..  5 

L  K  0 

..  6 

A  T 

•  . 

451- 

GRID 

19 

2 

•  0 

3.25 

4.25 

2 

4  52- 

GRID 

20 

2 

.0 

•  0 

4.25 

2 

453- 

G  RI  D 

21 

2 

•  00 

3.25 

8.5 

2 

454^ 

GRIO 

22 

1 

12*5 

.0 

11.5 

1 

455- 

GRID 

23 

1 

12.5 

0.0 

39.6 

1 

456- 

GRID 

24 

1 

12.5 

75.5 

•  0 

1 

457- 

GRID 

25 

1 

12.5 

75.5 

4.25 

1 

458- 

GRIO 

29 

2 

-9.0 

•  81 

8.5 

2 

459- 

GRID 

30 

2 

•  0 

.81 

8.5 

2 

4  6  0- 

GRID 

31 

1 

12.5 

180.0 

8.5 

1 

461- 

GRID 

32 

1 

12.  5 

148.5 

8.5 

1 

462- 

GRID 

33 

1 

12.5 

119.0 

8.5 

1 

463- 

GRIO 

34 

1 

12.5 

98.0 

8.5 

1 

4  6  4- 

GRID 

35 

1 

12.5 

90.9 

8.5 

1 

465- 

GRIO 

36 

2 

-13.96 

•  0 

6  .5 

2 

4  66- 

GRID 

37 

1 

12.5 

40. Q 

8.5 

1 

467- 

GRID 

33 

1 

12.5 

22.3 

8.5 

1 

46G- 

GRID 

39 

1 

12.5 

.0 

6.5 

i 

469- 

GRID 

40 

1 

10.82 

56.3 

8.5 

2 

470- 

GRID 

41 

1 

7.6 

38.0 

8.5 

1 

4/1- 

GRIO 

42 

1 

6.0 

.0 

8.5 

1 

472- 

GRIO 

43 

2 

-4.5 

.81 

8.5 

2 

4/3- 

GRID 

64 

1 

12.5 

108.5 

4.2  5 

1 

4  74- 

GRIO 

45 

1 

12.5 

94.0 

4.25 

1 

475- 

GRID 

46 

1 

12.5 

40.0 

•  0 

1 

476- 

GRID 

47 

1 

12.5 

31.0 

4.25 

1 

477- 

GRID 

65 

1 

12.5 

11.0 

4.25 

1 

478- 

GRID 

49 

1 

12.5 

1C8.5 

12.5 

1 

479- 

GRID 

53 

2 

-7.625 

.0 

12.0 

2 

4fi0- 

GRID 

51 

2 

-4.625 

•  0 

12.Q 

2 

481- 

GRIO 

52 

2 

•  0 

•  0 

12.0 

2 

432- 

GRIO 

53 

1 

12.  5 

94.0 

12.5 

1 

4  53- 

GRID 

54 

1 

12.5 

75.5 

12.5 

1 

434- 

GRID 

55 

2 

-4.5 

.81 

16.5 

2 

465- 

GRID 

56 

1 

12.5 

51.5 

8.5 

1 

466- 

GRIO 

57 

1 

6.73 

101.5 

-8.5 

2 

467- 

GRIO 

55 

1 

. 

4.12 

90.0 

-8.5 

2 

488- 

GRIO 

59 

2 

-9.  0 

.81 

16.5 

2 

489- 

GRID 

60 

2 

•  0 

.81 

16.5 

2 

490- 

GRID 

61 

1 

12.5 

180.0 

16.5 

1 

491- 

GRID 

62 

1 

12.5 

148.5 

16.5 

1 

492- 

GRTO 

63 

1 

12.5 

119.  0 

16.5 

1 

493- 

GRIO 

64 

1 

12.5 

98.0 

16.5 

1 

494- 

GRIO 

65 

1 

12.5 

90.0 

16.5 

1 

495- 

GRID 

66 

2 

-10. 96 

•  Q 

16.5 

2 

495- 

GRIO 

67 

1 

—  ■■ 

12.5 

51.5 

17.5 

2 

497- 

GRIO 

66 

1 

12.5 

33.7 

17.5 

1 

4  95- 

GRIO 

69 

1 

12.5 

22. 

17.5 

0 

499- 

GRID 

70 

1 

12.5 

0.0 

17.5 

1 

500- 

GRID 

71 

2 

-7.625 

•  Q 

16.5 

2 

A  EC  HO  — 

7  •  •  8  • 


5 


5 


5 


9 


10 


A-ll 


NADC-77149-30 


CARO 

S 

0  R  T  E 

0  3  U 

L  K  "  0 

A  T 

COUNT 

•  1 

..  2 

•  • 

3 

.  .  4 

..  5 

..  6 

•  . 

501- 

GRID 

72 

2 

-9.  0 

.0 

16.5 

2 

5G2- 

GRID 

73 

2 

-4.55 

4.40 

17.5 

2 

503- 

GRIO 

74 

1 

10.  43 

.a 

17.5 

1 

504- 

GRID 

75 

1 

12.5 

98.3 

-3.  5 

2 

5  05- 

GRIO 

75 

1 

12.5 

90.0 

-8.5 

1 

506- 

GRID 

77 

1 

12.5 

61.0 

-3.5 

1 

5  0  7- 

GRIO 

7  5 

1 

12.5 

40.0 

-8.5 

1 

5CS- 

GRIO 

79 

1 

12.5 

22.0 

-6.  5 

1 

5  0  9- 

GRIO 

80 

1 

12.  5 

•  0 

-8.5 

1 

5  10- 

G  RI 0 

£1 

1 

.0 

•  G 

-8.  5 

2 

5  11- 

GRID 

87 

2 

-4.  5 

-81 

24.  34 

-» 

L. 

512- 

GRIO 

3  9 

2 

-9.  0 

.81 

24.  S  4 

2 

513- 

GRIO 

90 

2 

.  C 

.81 

24.34 

2 

5  14- 

GRIG 

91 

1 

12.  5 

180.  0 

24.  84 

1 

515- 

GRIO 

92 

1 

12.5 

148.  5 

24.34 

1 

5  16- 

GRIO 

93 

1 

12.5 

119.0 

24.84 

1 

517- 

GRID 

94 

1 

12.5 

98.0 

24.84 

1 

518- 

GRIO 

95 

1 

12.5 

90. 0 

24.84 

1 

519- 

GRIO 

96 

2 

-10. 96 

.0 

24.  8  4 

2 

520- 

GRID 

97 

1 

12.5 

51.5 

24.  34 

2 

521- 

GRID 

98 

1 

12.5 

35.71 

24.84 

1 

522- 

GRIO 

99 

1 

12.5 

22. 

24.  64 

0 

5  2  3- 

GRIO 

100 

1 

12.5 

3.Q 

24.  64 

1 

sen¬ 

GRID 

101 

2 

-7.625 

.0 

24.  54 

2 

ses- 

GRID 

102 

2 

-9.  0 

.0 

24.54 

2 

5  26- 

GRIO 

103 

2 

-9.  0 

.0 

33.1 

2 

527- 

GRIO 

104 

2 

-4.  55 

4.15 

24.  84 

2 

5  2  5- 

GRID 

135 

1 

10.15 

•  0 

24.84 

1 

529- 

GRID 

117 

2 

—4.  5 

.81 

33.  1 

2 

5  3  0- 

GRIO 

119 

2 

-9.  0 

.81 

33.1 

2 

531- 

GRIO 

120 

2 

.  0 

.81 

33.  1 

2 

532- 

GRIO 

121 

1 

12.5 

180.  0 

33.1 

1 

533- 

GRIO 

122 

1 

12.  5 

146.5 

33.  1 

i 

5  3  4- 

GRID 

123 

1 

12.  5 

119. 0 

33. 1 

1 

535- 

GRID 

124 

1 

12.  5 

93.0 

3o .  1 

1 

536- 

GRID 

125 

1 

12.  5 

90.0 

33.  1 

1 

537- 

GRID 

126 

2 

-10. 96 

.  G 

33.1 

2 

538- 

GRID 

127 

1 

12.5 

51.5 

31.1 

2 

539- 

GRIO 

123 

1 

12.  5 

37.25 

31.  i 

1 

5  **•  0  - 

GRIO 

129 

1 

12.  5 

22. 

31.  1 

0 

541- 

GRID 

130 

i 

12.  5 

G.C 

31.  1 

1 

542- 

GRID 

131 

2 

-7.  625 

•  0 

33.  1 

2 

543- 

GRID 

132 

2 

-7. 625 

•  G 

3  8.1 

2 

544- 

GRIO 

133 

2 

-4.5 

.0 

38.1 

2 

545- 

GRIO 

134 

2 

.0 

.0 

35.  1 

2 

546- 

GRIO 

135 

2 

•  0 

.81 

35.  1 

2 

547- 

GRIO 

1  ci  6 

2 

-4.5 

.81 

3  8.  1 

2 

5  4  ft- 

GRIO 

137 

o 

-5.  0 

.81 

36.1 

2 

549- 

GRID 

133 

2 

-4.55 

3.95 

31.1 

2 

550- 

GRIO 

139 

1 

9.95 

.0 

31.1 

1 

£  CKO - 


5 


a 


5 

5 


5 


5 

5 


9  .. 


10 


A-12 


in  in  in  in 


NADC-77149-30 


. . - . 

-  • 

- - S  O 

R  T  E  0 

B  U 

L  K  DA 

T  A  EC  H 

0 

CARD 

COUNT 

•  1 

..  2 

..  3 

•  •  4  . 

.  5 

. .  6  . 

.  7  .. 

3  . .  9 

•  •  10 

551- 

GRID 

140 

1 

12.5 

51.5 

41.1 

1 

552- 

GRID 

141 

1 

12.5 

180.  0 

51.9 

1 

553- 

GRID 

142 

1 

12.5 

144.  0 

51.9 

1 

55%- 

GRIO 

143 

1 

12.  5 

124.  0 

51.  9 

1 

5  55- 

GRID 

144 

1 

12.5 

100.  fl 

51.  9 

1 

556- 

GRID 

145 

1 

12.5 

84.0 

51.9 

1 

5  57- 

GRID 

146 

2 

-10.96 

.0 

51.9 

1 

558- 

GRIO 

147 

1 

12.  5 

4C.0 

51.9 

1 

559- 

GRID 

148 

2 

-4.  5 

„ei 

41.  1 

2 

560- 

GRIO 

149 

2 

-9.0 

.81 

41.1 

2 

5  61- 

GRID 

153 

2 

•  Q 

.81 

41.  1 

2 

562- 

GRID 

151 

1 

12.5 

180.  C 

42.1 

1 

563- 

GRI  0 

152 

1 

12.5 

144.  0 

41. 959 

1 

5  64- 

GRID 

153 

1 

12.5 

124.0 

41.803 

1 

565- 

GRIO 

154 

1 

12.  5 

100  .  G 

41.334 

1 

366- 

GRIO 

155 

1 

12.5 

84.0 

41.256 

1 

567- 

GRIO 

15b 

2 

-10.96 

.0 

41.  1 

1 

568- 

GRIO 

157 

1 

12.5 

40.0 

41.1 

1 

569- 

GRIO 

158 

1 

12.5 

19.5 

41.1 

1 

570- 

GRID 

159 

1 

12.5 

•  0 

41.1 

1 

571- 

GRIO 

160 

1 

12.0 

180.  0 

41.959 

1 

372- 

GRIO 

161 

1 

9.5 

144.  0 

41.878 

1 

573- 

GRIO 

162 

« 

JL 

9.0 

125.5 

41.75 

1 

5  74- 

GRIO 

163 

1 

8.0 

100.  0 

41.3 

1 

5  75- 

GRIO 

164 

l 

7.54 

77.5 

41.256 

1 

576- 

GRIO 

165 

1 

7.52 

80.0 

41.256 

1 

577- 

GRIO 

166 

1 

10.82 

56.3 

41.1 

2 

578- 

GRIO 

167 

1 

7.5 

37.0 

41.1 

1 

379- 

GRIO 

168 

1 

10.4 

23.0 

41.1 

1 

580- 

GRIO 

169 

1 

9.58 

.0 

41.1 

1 

581- 

GRIO 

170 

1 

6.0 

.0 

41.  1 

1 

582- 

GRIO 

178 

1 

12.5 

19.5 

51.9 

1 

583- 

GRIO 

179 

1 

12.5 

•  Q 

51.9 

1 

584- 

LOAD 

3 

1.1 

1.0 

1 

1.0 

2 

585- 

HAT  1 

1 

1. 03  >7 

3. 9^6 

•  33 

2.56-4 

12 

586- 

♦  2 

75  •  ♦S 

65.  »3 

42. ^3 

557- 

HAT  1 

2 

1.Q3 ♦? 

3.9*6 

.33 

2.6-4 

13 

585- 

♦  3 

77. ^3 

64.  ♦  3 

46. *3 

589- 

HAT  1 

3 

1. 03  ^7 

•  33 

2.6-4 

114 

5  9fl- 

♦  14 

74. 

♦3  63. *3  43. *-3 

591- 

HAT  1 

4 

9.7^4 

3.25^4 

16 

592- 

♦6 

360. 

360. 

200. 

593- 

HAT  1 

5 

29.  ♦  6 

12. 5^6 

•  3 

7.4-4 

MIL  5 

594- 

♦  TL5 

75.^3 

27.  ♦  3 

52.  ♦  3 

595- 

HAT  l 

10 

16. 0+6 

6. 2  ♦  6 

596- 

HAT  l 

12 

2.5*6 

5.166f6 

.14245-3 

597- 

HAT  1 

14 

1.03*7 

3. 9^6 

.33 

2.6-4 

115 

595- 

♦  15 

7  8.  ♦  3 

69. *3 

47.  M 

599- 

HAT  1 

16 

1  *  05  ^7 

•  33 

2.58-4 

184 

500- 

♦  84 

61.  O 

38.  *3 

38. *3 

A-13 


NADC-77149-30 


■  — - - 

-  -  - - - 

- - 

-  s  0 

R  T  E  0 

...  Q  U  i. 

1C—  0  A 

TA - E 

C  H  0 

— 

— 

CARO 

COUNT 

.  1 

•  •  2 

•  •  3 

» .  4 

.  .  5 

. .  6 

..  7 

..  6 

. .  9 

..  10 

601- 

kati 

117 

1.01*7 

3. 35*6 

.33 

2.52-4 

193 

602- 

*93 

3.4*4 

2.3*4 

2.0*4 

693- 

HAT  1 

200 

3.0*4 

7.0*4 

SHEAR 

604- 

♦  HEAR 

&G5- 

MAT  2 

7 

8.6*6 

.90*6 

2.2*6 

1.1*6 

1.7-4 

KTL  7 

&C&- 

♦  TL  7 

50. *3 

£5. *3 

15. *3 

6S7- 

HAT  2 

8 

9.9*6 

.89*6 

2.3*6 

1.1*6 

1.7-4 

KTL  8 

603- 

♦  TL  8 

50. *3 

45. *3 

15.  *3 

&09- 

MAT  2 

9 

9.2*6 

.83*6 

2*2*6 

1.1*6 

KTL  9 

&1Q- 

♦  TL9 

50. *3 

45. *3 

15. *3 

611- 

HAT  2 

13 

7*  4*  6 

•  90  ♦  6 

2.1*6 

1.1*6 

1.7-4 

KTL  13 

612- 

♦  TL13 

50. *3 

45. *3 

15. *3 

613- 

HAT  2 

40 

2.344*6 

1.291*6 

0.0 

1.743*7 

0.8 

1  •  6  ♦& 

b  14- 

KPC 

1 

67 

2 

1.0 

59 

2 

-1.0 

615- 

HPC 

1 

97 

2 

1*0 

89 

2 

-1.0 

616- 

H  PC 

1 

127 

2 

1.0 

119 

2 

-1.0 

617- 

PARAN 

CROP NT 

22 

618- 

PBAR 

5 

3 

•  063 

2.06-5 

.00525 

8.33-5 

8AR5 

619- 

♦  AR5 

.5 

0.0 

-.5 

0.0 

628- 

PBAR 

10 

3 

.0276 

3.6-6 

«  0011 

1.4  7-4 

9AR1Q 

621- 

*  AR  10 

•  35 

0.0 

-.35 

G.Q 

622- 

PBAR 

12 

3 

•  03 

6.35-3 

.0114 

4.27-5 

172 

623- 

♦  72 

0.0 

0.0 

-.77 

-•26 

0.0 

.74 

173 

624- 

♦  73 

•  417 

.417 

625- 

PBAR 

13 

3 

.323 

•  266 

•  COGS 

4.26-4 

174 

626- 

♦  74 

0.0 

0.  0 

175 

627- 

♦  75 

.417 

.417 

6  28- 

PSA  R 

16 

16 

.0675 

3.16-3 

4.56-5 

1.82-4 

182 

629- 

♦  82 

Q  •  0 

G.Q 

183 

633- 

♦  33 

•  834 

.334 

531- 

PBAR 

17 

117 

•  125 

.163-4 

•  042 

•  042 

187 

632- 

♦  87 

Q  •  0 

0.0 

188 

533- 

♦  88 

•  834 

.834 

634- 

PSA  R 

18 

117 

.25 

•  33 

•  083 

.085 

189  . 

635- 

♦  89 

Q.  0 

0.0 

190 

636- 

♦  93 

.834 

.834 

637- 

PBAR 

19 

117 

.25 

•  0156 

•  083 

.085 

191 

638- 

♦  91 

C.O 

0.0 

192 

639- 

♦  92 

•  834 

•  834 

640- 

PBAR 

20 

117 

.188 

•  141 

•  001 

.141 

194 

641- 

♦  94 

0.0 

0.0 

195 

642- 

♦  95 

•  833 

.833 

643- 

PBAR 

31 

1 

•  16 

4.33-3 

1.44-2 

5.38-4 

131 

644- 

♦  31 

0.0 

0.0 

0.0 

0.275 

1311 

645- 

♦  311 

•  416 

.416 

646- 

P8AR 

32 

1 

.08 

5.67-4 

3.31-2 

2.67-4 

132 

647- 

♦  32 

0.0 

0.0 

0.0 

0.175 

1321 

548- 

♦  321 

.416 

•  416 

649- 

PBAR 

33 

1 

.16 

1.43-3 

4.36-3 

3.73-3 

133 

650- 

♦  33 

8.0 

0.0 

0.0 

0.238 

1331 

A- 14 


NADC-77149-30 


CARO 

COUNT 

*  1 

•  •  2  .  . 

651- 

♦  331 

.208 

652- 

PSA  R 

34  1 

653- 

♦  34 

0.0 

654- 

♦  3V  1 

.415 

6  55- 

P8AR 

35  1 

656- 

♦  35 

C.O 

657- 

♦  351 

•  V 16 

658- 

PBAR 

36  1 

659- 

♦  36 

0.0 

65C- 

♦  361 

.416 

661- 

PSA  R 

37  1 

662- 

♦  37 

0.0 

663- 

♦  371 

.416 

66V- 

P8AR 

38  1 

665- 

♦  33 

0.0 

666- 

♦  331 

.216 

567- 

P8AR 

39  2 

665- 

♦  39 

0.0 

669- 

♦  391 

.556 

670- 

PBAR 

40  2 

571- 

♦  VO 

0.0 

672- 

♦  V01 

.468 

673- 

PBAR 

41  2 

57V- 

♦  VI 

0.0 

675- 

♦  Vli 

.436 

676- 

PBAR 

42  2 

677- 

♦  V2 

C.O 

678- 

+  V21 

.311 

679- 

PSA  R 

43  2 

6  50- 

♦  V3 

0.0 

681- 

♦  V31 

.296 

632- 

PBAR 

44  2 

683- 

♦  vv 

0.0 

63V- 

♦  vvi 

.  39 

685- 

PBAR 

45  2 

686- 

♦  45 

8.0 

567- 

♦  451 

.483 

688- 

PBAR 

CVJ 

6  89- 

♦  46 

0.0 

693- 

♦  V61 

.256 

591- 

PBAR 

5C  1 

5  92- 

♦  50 

0.0 

593- 

♦  52  1 

.364 

59V- 

PBAR 

51  1 

695- 

♦  51 

0.0 

696- 

♦  511 

.37 

697- 

PBAR 

52  1 

598- 

♦  52 

0.0 

699- 

♦  521 

.370 

708- 

PBAR 

53  1 

•  SO  R  r  E  0  -  B  U  t  K —  0  » 


3 

..  4 

..  5 

. .  6 

.624 

.28 

6.88-2 

2.30-2 

O.G 

-.425 

♦  .7 

-.425 

.416 

.<*68 

.256 

.20 

0.0 

-.66 

1.17 

-.66 

.416 

•  46 

.267 

.19 

0.0 

UN 

& 

• 

t 

1.0  88 

-.65 

.416 

.40 

.152 

5.32-2 

0.8 

7V5 

.995 

.515 

.416 

1.053 

1.447 

.23 

0.0 

1.725 

-.235 

-1. 

.618 

.396 

.119 

.117 

0.0 

-.547 

1.378 

1.876 

.278 

.427 

.095 

.078 

0.  0 

-.386 

1.224 

1.  114 

.365 

.18  9 

6.76-3 

•  018 

0.0 

O.Q 

•  605 

-.45 

.396 

.487 

.133 

.137 

0.0 

-.273 

1.167 

1.377 

.5  23 

.279 

7.30-3 

.029 

0.  0 

0.  Q 

.52 

.45 

.533 

.23  2 

.073 

.078 

0.0 

.322 

1.13 

1.178 

.  444 

.314 

.068 

.076 

0.0 

-.456 

1.326 

1.196 

.350 

.540 

.078 

.123 

8.0 

-.191 

1.017 

1.389 

.579 

.256 

.0192 

.0595 

G.  0 

O.Q 

1.0  44 

.76 

.453 

.072 

4.6-4 

.9-3 

0.0 

0.0 

.362 

.25 

•  463 

.081 

6.45-4 

2.185-3 

0.0 

C.O 

.343 

.275 

.463 

.22 

.009 

.0317 

T  A - £ 

C  H  0 

7  . 

•  8 

..  9 

.*  10 

9.3Q-4 

-.7 

134 

1341 

1.56-3 

-1.17 

135 

1351 

1.53-3 

-1.088 

136 

1361 

1.33-3 

.495 

1.255 

-.335 

137 

1371 

2.34-2 

-1.885 

-1. 

1.415 

138 

1381 

2.53-3 

-.272 

139 

1391 

3.02-3 

-.276 

140 

1401 

7.00-4 

-.295 

141 

1411 

4.20-3 

-.483 

.45 

-.295 

142 

1421 

2.80-3 

-.38 

-.45 

J8 

143 

1431 

1.60-3 

-.37 

144 

1441 

1.01-3 

-.324 

145 

1451 

8.50-3 

-.483 

146 

1461 

7.16-4 
-  *  41  6 

150 

15  Q  1 

2.02-4 

-.078 

151 

1511 

2.30-4 

-.147 

152 

1521 

8.22-4 

153 

A*15 


NA.DC-77149-30 


. . —  ' 

•  .  . . 

- so 

R  T  E  0 

—  8  VI 

1C - 0  A 

r- a — € 

CM  -Q— 

... 

CARO 

COUNT 

•  1 

•  •  2 

. .  3 

• .  4 

..  5 

.  •  6' 

•  •  7 

•  •  8 

..  9 

•  •  10 

701- 

♦  53 

0.0 

C.C 

0.0 

1.129 

.61 

-.354 

1531 

702- 

♦  531 

•  o3 

.5 

703- 

PBAR 

54 

1 

.159 

•  009 

.0199 

3.02-4 

154 

704- 

♦  54 

0*0 

9.0 

0.0 

.334 

.57 

-.266 

154  1 

705- 

♦  541 

.444 

.389 

706- 

PSAR 

55 

1 

.17 

•  088 

•  218 

3.60-4 

155 

7  S  7  - 

♦  55 

C.O 

9.0 

C.O 

.815 

.57 

-.285 

1551 

703- 

♦  551 

•  416 

.1*16 

709- 

PQAR 

56 

1 

.131 

2.65-3 

3.54-3 

3.67-4 

156 

7  1C  - 

♦  56 

0.0 

8.  0 

0.  0 

0.72 

.41 

-.05 

1561 

711- 

♦  5S 1 

.372 

.464 

712- 

PSA  R 

57 

1 

.342 

.13 

.057 

9.58-4 

157 

713- 

♦  57 

0.0 

0.0 

1.505 

0.8 

-.445 

.99 

-.455 

-.99 

1571 

7  14- 

♦  571 

.37 

.463 

715- 

PDA  R 

58 

1 

.33 

.085 

.0209 

5.38-3 

158 

718- 

♦  53 

C.O 

9.0 

.852 

0.3 

-.273 

.5 

-.273 

-.5 

1581 

717- 

♦  581 

.202 

.6  31 

718- 

PSAR 

59 

1 

.799 

.359 

.259 

.013 

159 

719- 

♦  59 

0.0 

0.  0 

2.221 

0.0 

-.324 

1.21 

-.324 

-1.21 

1591 

720- 

♦  591 

.20  2 

.631 

721- 

PSA  R 

60 

1 

.4X6 

•  266 

•  118 

1.22-3 

163 

722- 

♦  6  3 

a.o 

Oc  0 

1.91 

O.C 

-.56 

1.21 

-.56 

-1.  21 

160  1 

7  2  3- 

♦  601 

.37 

.452 

724- 

PSAR 

61 

1 

.311 

.099 

.0432 

8.72-4 

161 

725- 

♦  61 

0.0 

0.  0 

1.37 

0.3 

-.407 

.865 

-.407 

-.865 

1611 

726- 

♦  611 

.371 

•  464 

727- 

P8AR 

62 

1 

.176 

.0252 

•  0103 

4.63-4 

162 

728- 

♦  62 

0.0 

0.  0 

.75 

-.168 

-.54 

-.166 

-.18 

.562 

1621 

7  2  9- 

♦  621 

•  43  9 

.346 

7  30- 

PSAR 

63 

1 

.212 

.0285 

.0587 

1.04-3 

163 

731- 

♦  63 

C.O 

C.C 

.  776 

-.198 

-.504 

-.198 

-.154 

.5  32 

1631 

732- 

♦  631 

.406 

•  430 

733- 

PBAR 

64 

1 

.249 

•  034 

.0154 

2.19-3 

164 

734- 

♦  64 

0.0 

0.  0 

.7  98 

-.226 

-.492 

-.226 

-.132 

.544 

1641 

735- 

♦  84  1 

•  34  5 

•  4  89 

736- 

PSAR 

70 

2 

.324 

.07 

.0012 

112 

7  3  7- 

♦  12 

0.0 

0.0 

-.778 

1.0 

.422 

0.0 

.422 

1.75 

113 

733- 

♦  13 

.474 

.36 

739- 

PSAR 

72 

14 

.2 

1.6-4 

6.67-2 

6.7-2 

1172 

7  40- 

♦  172 

.C5 

0. 

-.05* 

0. 

0. 

1.0 

0. 

-1.0 

741- 

PBAR 

73 

14 

.5 

2.6-3 

.  167 

.169 

1173 

742- 

♦  173 

.125 

0. 

-.125 

0. 

0. 

1.0 

0. 

-1.0 

743- 

PSAR 

94 

3 

.190 

5.7-4 

•  0158 

2.29-3 

8AR94 

744- 

♦  AR9  4 

.5 

0.1 

5 

0.0 

745- 

POAR 

105 

3 

.072 

2.39-5 

•  008 

9.  57-5 

BA  R 10  5 

746- 

«  A2105 

.57 

0.0 

-.57 

C.O 

747- 

PBAR 

106 

3 

.oe9 

2.95-5 

•  015 

1.18-4 

BAR  10  € 

748- 

♦AR1G6 

.71 

0.0 

-.71 

0.0 

749- 

PBAR 

1G7 

3 

.098 

3.22-5 

•  0196 

1.29-4 

BAR10 7 

750- 

♦AR1D7 

•  73 

0.3 

-.78 

0.0 

A-16 


NA.DC-77149-30 


- . ‘  -  •  - 

■  —  ■ 

S 

0  R  T  E  0 

~  B  U  L 

K  DA 

T  A  ~  E 

C  HO 

CARD 

COUNT 

•  1  * 

.  i 

.  a  3 

•  •  4 

..  5 

. «  6  . 

7 

•  ♦  8 

..  9 

. .  10  . 

751- 

PBAR 

1C  6 

3 

.116 

3.85-5 

.0332 

1.54-4 

BAR108 

75?- 

♦AR108 

.52 

0.0 

-.92 

6  «G 

753- 

PSAR 

115 

3 

.0765 

5.74-3 

3.73-3 

6.54-5 

BA  R 1 1 5 

7  54- 

♦  AR 1 1 5 

-.435 

-.635 

.235 

.535 

AR115A 

755- 

♦  Rl 15  A 

.17 

1.0 

756- 

PSA  R 

121 

14 

.035 

.00278 

.0381 

7.1-5 

PBAR121 

757- 

♦8AR121 

-.145 

.371 

-.146 

-.529 

.42 

-.195 

7  53- 

PBAR 

122 

14 

.085 

.00278 

.0381 

7.1-5 

P8AR122 

759- 

+BAR122 

-.146 

-.371 

-.146 

.529 

.42 

.195 

760- 

P  BA  R 

126 

14 

.2058 

1.6-4 

.  G949 

5.4-4 

i 

P3AR126 

761- 

♦8AR126 

0.3 

0.C 

0.0 

-1.176 

0.0 

1.144 

7  6?- 

PSAR 

139 

3 

.39 

.125 

.195 

.0013 

P8AR139 

T&3- 

♦  BAR139 

-.44 

-1.56 

-  •  44 

•  64 

1.36 

•  64 

BAR  1 39 

764- 

♦ AR i 39 

1.3 

1.0 

765- 

?3A  R 

140 

3 

.211 

.061 

.011 

P3AR140 

766- 

♦3AR140 

.  6o 

-.24 

.63 

.51 

-  .8 

-.24 

-.8 

.51 

BA  R 140 

767- 

♦ AR 140 

1.0 

1.8 

7be- 

PSAR 

146 

3 

.234 

.066 

.0033 

6.9-4 

P3AR146 

769- 

♦  BAR146 

0.0 

-.45 

1.01 

0.0 

-1.01 

0.0 

BAR  1 4  6 

77C- 

♦  AR 1 4  6 

1.0 

1.0 

771- 

P  BA  R 

147 

3 

.27 

.14 

.022 

3.4-4 

PBAR147 

772- 

♦GAR147 

.75 

-.65 

-1.13 

-.66 

.75 

•  84 

-1.13 

.09 

6AR147 

773- 

♦AR147 

1.0 

1.0 

774- 

PSAR 

148 

3 

.354 

.312 

.029 

4.2-4 

PBAR148 

775- 

♦  B4R148 

.95 

-.63 

-1.57 

-.63 

.90 

.87 

-1.57 

.09 

BA  R 1 46 

776- 

♦AR146 

1.0 

1.0 

777- 

PSAR 

152 

5 

.114 

•  0043 

•  0168 

.95-4 

P3AR152 

778- 

♦  BA  R 152 

.25 

.69 

.25 

-.69 

-.25 

0.0 

3AR152 

779- 

♦AR152 

1.0 

1.0 

730- 

PBAR 

2C1 

12 

.1308 

1.3131 

.  1. 

.6976-4 

0.0 

PD  A  R  20  t 

761- 

♦  SAR201 

.65 

0. 

—  .66 

0. 

.67  ' 

0. 

-.67 

0. 

P3AR201A 

7  52- 

♦  8AR2C1A 

.4125 

1. 

0. 

783- 

P  BA  R 

202 

12 

.1304 

1.1S71 

1. 

.6955-4 

0.0 

PBAR202 

784- 

♦8AR2C2 

.67 

St  • 

-.67 

0. 

.67 

8. 

-.67 

0. 

P8AR232A 

765- 

♦BAR202A 

.4110 

1. 

Q  • 

786- 

PBAR 

204 

12 

.1324 

.9839 

1. 

.7061-4 

0.8 

P3AR204 

737- 

♦  3AR2C4 

.70 

0. 

-.70 

0. 

.69 

0. 

-.69 

0. 

P3AR204A 

753- 

♦3AR234A 

.4199 

1. 

a. 

759- 

PSAR 

235 

12 

.1316 

1.0507 

1. 

.7019-4 

0.0 

P3AR2Q5 

790- 

♦  SAR205 

.59 

0. 

-.69 

G. 

.68 

0. 

-.68 

3. 

P3AR205A 

791- 

♦  3AR205A 

.4164 

1. 

0. 

7  92- 

PBAR 

211 

12 

.2910 

1.2357 

1. 

.7012-3 

0.0 

PBAR211 

793- 

♦8AR211 

.67 

0. 

-.67 

0. 

.67 

0. 

-.67 

0. 

P8AR211A 

794- 

+  CAR211A 

.2332 

1. 

0. 

795- 

PSAR 

2 12 

12 

*>29  0  25 

.29059 

1. 

.6987-3 

0.0 

P3AR212 

756- 

♦  3A R212 

.67 

C. 

-.67 

Z. 

.655 

Q. 

-.655 

0. 

PBAR212A 

797- 

4-8AR212A 

. 22825 

1. 

0. 

795- 

peAR 

213 

12 

.28955 

.29607 

1. 

.6962-3 

0.0 

PBAR213 

799- 

♦  3AR2  13 

.655 

0. 

-.655 

0. 

.655 

0. 

-.655 

6. 

PBAR213A 

3  00- 

♦  9AR213A 

.22625 

1. 

0. 

A-17 


NADC-77149-30 


SO 

R  T  E  0 

3  U  L 

K  0 

A  T  A  E 

C  H  0 

-  -  ~ 

CARO 

COUNT 

•  1 

.  .  2 

. .  3 

.  •  4 

..  5 

. .  6 

..  7 

•  *  8 

..  9 

..  10  . 

SCI- 

P3AR 

214 

12 

.22145 

.26377 

1. 

.3184-3 

0.0 

P8AR214 

3  02- 

♦  BAR214 

.655 

8. 

-.655 

0. 

•  6  5 

0. 

-.68 

0  . 

P  3  A  R  2  1 4  A 

5  03- 

♦0AR214A  .2412 

1. 

0. 

304- 

PGA  R 

215 

12 

.22245 

.25345 

1. 

.3235-3 

0.0 

P3AR215 

SC5- 

*  SA  R21 5 

.53 

0. 

-.68 

0. 

.68 

0. 

-.68 

0. 

P3AR215A 

506- 

♦8AR215A  .2446 

1 . 

0. 

scr- 

PELAS 

20  3  1 

7.68*4 

16.2 

503- 

PEL  A3 

2002 

2.76*6 

15.2 

6  0  9- 

PELAS 

2C03 

1.35*4 

553. 

e  io- 

PEL  AS 

2G04 

2.04*4 

277. 

&  ii- 

P  Q'J  A  0 1 

20  C 

4  C 

.177 

4  0 

.122 

200 

1.60 

PQU2Q0 

3  12- 

♦  Q’J  2  C  0 

.81 

-.81 

313- 

PQJAQi 

201 

40 

.206 

40 

.141 

200 

1.60 

PQ'J  201 

814- 

♦  QJ20  1 

.81 

-.51 

8  15- 

P  QU ft  Q  1 

202 

40 

.175 

40 

.120 

200 

1.60 

PQJ202 

8  16- 

*Q’J2  0  ; 

.31 

-.81 

8  17- 

P  Q'J  ADI 

203 

40 

.204 

40 

•  140 

200 

1.62 

PQ'J  203 

6  15- 

♦  QU  2  0 3 

.01 

-.81 

r.  19- 

P  Q’J  A  0 1 

204 

40 

.197 

40 

.135 

200 

1.62 

PQU2C4 

3  2  0- 

*  QU  2  j  4 

.51 

-.81 

321- 

P  Q'J  ADI 

205 

45 

•  250 

4  0 

.171 

200 

1.60 

PQJ205 

322- 

♦  QU2Q5 

.81 

-.81 

823- 

PQUAD1 

2Gb 

40 

.197 

40 

.135 

200 

1.62 

PQJ236 

6  2  4- 

*  QU2 3  6 

.61 

-.81 

825- 

PQUAC1 

237 

40 

.212 

4C 

.145 

200 

1.62 

PQJ2G7 

326- 

♦  QJ2C7 

.51 

-.61 

8  27- 

PQUAD1 

205 

10 

.206 

10 

.141 

200 

1.60 

PQ  J  208 

823- 

♦  Q  J  2  0  8 

•  Si 

-.61 

829- 

P  Q'J  A  0  1 

209 

10 

.212 

10 

.145 

200 

3*31 

PQ'J  209 

830- 

♦  Q  J  2  0  9 

.81 

-.51 

831- 

PROD 

119 

117 

.125 

.  042 

.5 

3  32- 

PSHEAR 

118 

117 

.12  5 

833- 

P  TR I  A  l 

3 

13 

.042 

7 

7.3-4 

4 

.25 

1.16-6 

14 

5  34- 

♦  4 

.13  4 

-.157 

635- 

PTRIA1 

47 

8 

.064 

6 

12.5-4 

4 

.25 

1.16-6 

1333 

336- 

♦  333 

.  141 

-.141 

837- 

PTRIA2 

1 

1 

0.1 

11 

1 

.08 

8  38- 

ptria  ; 

4 

14 

.09 

•  0 

539- 

PTRIA  c 

5 

14 

.098 

.0 

540- 

PTRIA  2 

6 

3 

.050 

.0 

7 

16 

•  008 

•  0 

541- 

PTRIA  * 

8 

14 

.050 

3.0 

6  4  2- 

PTRIA  ; 

14 

16 

.072 

843- 

P  TR  I  A  2 

21 

1 

0.12 

2 

2 

.11 

844- 

PTRI A2 

22 

2 

0.16 

645- 

PTRI A2 

67 

8 

.128 

846- 

PTRIA  ; 

185 

3 

.38 

186 

3 

.25 

647- 

PTRIA2 

187 

3 

.053 

193 

3 

.125 

848- 

PTRIA2 

220 

3 

.04 

849- 

SPC1 

1 

123456 

22 

8  5  0- 

SPC1 

2 

246 

1 

8 

14 

16 

39 

42 

198 

A- 18 


sji  vn 


NA.DC-77149-30 


S 

0  K  I  E 

u  0  U  L 

K  ~  TJ 

AT  A 

EC  H  0 

CARO 

COUNT 

•  1 

..  2 

•  •  3 

• «  4 

..  5  . 

•  6 

•  «  7 

6 

..  9 

..  10 

851- 

♦  98 

151 

159 

150 

169 

170 

31 

61 

91 

199 

852- 

♦  99 

121 

100 

130 

70 

141 

179 

80 

81 

553- 

SPC1 

3 

156 

52 

134 

30 

60 

90 

120 

1533 

8  54- 

♦  533 

150 

135 

855- 

SPC1 

77 

246 

23 

656- 

SPCAOO 
£  *iO  0  A  T  A 

5 

1 

2 

3 

77 

A- 19 


NADC-77149-30 


THIS  PAGE  LEFT  INTENTIONALLY  BLANK 


A-20 


NADC -77149 -30 


APPENDIX  B 


NASTRAN  ELEMENT  STRESSES 


B-l 


NADC-77149-30 


j 

>■  ^ 

CD 

-  k-  k-4 

«#> 

K. 

;  lu  0 

UJ 

u.  of 

a 

!  cf  *j 

• 

i  tn  3c 

| 

CM 

UJ 

*«4 

O 

CD 

« 

i  «J 

4* 

<u 

;  «0  on 

UJ 

i  x  on 

N* 

t  0  UJ 

.r> 

■ 

]  >4  iX 

j 

m  k- 

CM 

4' 

;  Crf  tn 

CD 

j  O 

a 

% 

*— 

• 

M3 

v4 

X 

j 

1 

X 

!  >~  x 

O 

<f 

!  H  W 

4> 

Of 

!  UJ  O 

UJ 

k- 

U.  at 

cn 

tn 

«*  <s 

i 

*x 

a  tn  x: 

*H 

X 

r> 

Cfc' 

KJ 

LA 

O 

K. 

0 

4* 

0> 

UJ 

•H 

«  J  tn 

cr 

j  <  tn 

a 

«■> 

!  W  UJ 

C\J 

13 

!  x  at 

-4 

<H 

i  <  ► 

K 

tn 

lO 

c 

Ckf 

UJ 

tn 

05 

r 

k“ 

Ll) 

X 

a 

**- 

0 

LU 

UJ  x 

CM 

O 

I 

UJ  • 

X  X  n 

Lj  M 

UJ  -J 

UJ 

-1 

UJ 

<T> 

0 

V5 

>-  X 

CD 

0  J-  *— < 

4 

1 

UJ  L*3 

UJ 

| 

u  ul  u: 

I 

*1 

« 

tn  r, 

X 

CM 

M 

O 

O 

4 

<t  on 

IU 

• 

tn  7C  tn 

K3 

t 

O  UJ 

-* 

U 

UJ  »-< 

tn 

U 

tn  Hr* 

on  a'  tn 

D 

0 

U> 

c 

tn  ►- 

• 

O' 

D 

UJ 

I 

£ 

.D 

g: 

H* 

-H 

U 

>  ;•■. 

ID 

z 

W  H  H 

4 

"4 

UJ  t'J 

UJ 

i_ 

U- 

N 

t 

LU 

LU 

tn 


LU 

V~ 

M 

tO 

o 

a 

n*  t*t 

Q  15'. 

fj  t 


u  j 

_j  </*>  U' 
*?.  ID  00 

v.  £•;'  .0 
<t.f  S'-  'T* 
to  eu 


a  *4 
>-  2  o  o 
k-  k-i  4  * 
IU  O  UJ  Itl 
li.  Of  o  n 
«t  «3  •  * 

W  3C 


CD  CD 

* 

^  UJ  UJ 

C*'.  N.  CO 

Gf  <  C\>  'H 
>■  llJ  fO  CM 

<X  <C  X  M  o 

(/)  a  fO 

UJ  tn  .* 

*  9 

X  CM  *4 


O 


K5 

CD  O 

4  * 

UJ  UJ 
(V  N.  CO 
X  N  rl 

«t  UJ  K)  0J 

x  x  ro  cd 

WPO 

tn  j- 

•  « 
CM 


UJ 

X 

«a 


i  ►- 

!  ^ 
tu  • 
u.  2:  a 
UJ  M 
<  _J 
UJ 
UJ 


jk  M3 

J-  -+ 


1' 

X 

0 

k- 

0 

c?> 

X 

UJ  * 

?"  0 

«  .-J 

0 

t!.t 

ft 

LU  k4 

r  Iw 

V, 

n 

~.J 

UJ 

O' 

<u 

uc 

CD  LU 

0 

-1 

UJ 

l-U 

(V 

!*0  IA 

-s-  .*• 


tn  kj  4* 

CD  0  CD 

4.  +  4 

in 

UJ  UJ  u 

tn 

^  a  ei 

UJ 

kt  m  m 

Cl' 

of  CO 

H- 

cc  +  u\ 

tn 

CD  oO  HD 

O  M3  ^ 

H  41  H 

I 


k-  *-4  iA  O' 

X  cm  cm  cm 

UJ  *300 
r  Q  <M  oj  M 
UJ  *-* 

-J 

UJ 


r 

«r 

ij 

lu  00 

i  10 

O  UJ 

or 

w  h* 

:  tn 


JO  K)  w 

O  O  C3 

4  4  4, 

UJ  UJ  LU 
J-  J*  cn 
ia  o>  cn 

w  ^  N 

N*  o  u> 
s  ino 
in  ro  vD 

•  •  * 

^  N  03 

I  I 


CD  CO 
OJ  (\J  CM 


tn 

13  ►- 

X 

X  UJ  •  CJ  o  O 
X  Q  CM  CM  CM 
HUH 
-J 

&r  uj 

a 

tn 


Of 


: 

k>  m  h> 

CD  CD  a 

X 

■M  a 

i 

4  4  4. 

>  X 

0  0 

U  tn 

UJ  UJ  UJ 

k-  k-» 

4  4 

on 

CT*  LA 

UJ  0  UJ  UJ 

«t  UJ 

4* 

U.  Cf'  4“  ro 

at 

N  N  IA 

«r  < 

»  ft 

0  h- 

S-  N-  k. 

tn  on  x 

^4  v0 

00 

T4CDO 

on 

o>  la  ?n 

UJ 

«  •  • 

1 

«H  bt 

on 

m  ro 

1  1  1 

CD  O 

X 

in 

4.  * 

UJ  UJ 

M 

uj  or 

cm  r- 

0  < 

^  N, 

or  >  UJ 

CM  C7> 

k- 

0>«N 

<t  X 

o'  m 

on  x 

ftH  CM  CsJ 

k~  tn 

CM  fO 

u  • 

CD  O  O 

UJ  X  0 

CM  CM  CJ 

in 

ft  • 

UI  k-t 

•*4  ru 

On  _j 

UJ 

tn 

fO  f'O 

UJ 

CD  0 

4  4- 

Ck' 

UJ  u» 

at 

CM 

X  *1 

W  K. 

C  UJ 

fM  O' 

tn 

WWW 

X  X 

c*  »n 

f3  0  0 

tn 

cv  n 

4  4  cN 

fn 

m 

UI  UI  UJ 

•  • 

on 

v-1  «*  4  LA 

•4  CM 

LU 

in  co  cd 

OcT 

U3  4”  LA 

H 

M**  N.  vO 

tn 

00  0  *n 

*4  M)  (V 


J-  cO  CM  v£> 
X  CM  CM 

LU  »  CD  O  o 

X  O  PV  CM  CV 

UJ  1*  i 
_J 

lu 


1 

t 


B-2 


NADC-77149t30 


K)  fO 

eg  ro 

ro  ro 

fO  fO 

fO  M 

4  4 

4  4 

to  4 

4  4 

h->  fO 

fo  ro 

ro  ro 

ro  ro 

ro  ro 

4-  1 

ro  4 

i 

O  O 

0  0 

0  0 

O  O 

0  0 

0  0 

O  O 

O  O 

O  O 

O  O 

0  0 

0  0 

0  0 

tSJ  0 

0  cr? 

0  0 

4  4 

4  4 

♦  4- 

♦  4- 

4  4 

4  4- 

4-  4* 

4  4- 

4-  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4 

4  4 

Uf  UJ 

UJ  u 

UJ  UJ 

UJ  UJ 

Uf  UJ 

UJ  UJ 

UJ  UJ 

l*J  UJ 

tiJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

Uf  UJ 

UJ  UJ 

UJ  to 

UJ  UJ 

4  in 

0  K. 

J  03 

cr*  -h 

cr  pg 

C\J  *4 

00  in 

VL>  O 

W  CP 

CM  O 

N-  4 

O  N» 

4  4 

st  4 

K  ro 

cp  m 

x  <r 

00  fvi 

4  to 

N.  art 

0O  *4 

.4  *o 

CO  CM 

to  st 

^  CP 

03  O 

<n  4 

a)  0 

*4  st 

4  « 

rp  in 

<Xj  — < 

.4  OO 

«f  IjJ 

art  K. 

CM  C3 

0  m 

K.  4 

n  cp 

fT>  03 

in  *0 

tn  4 

rv.  K. 

CP  K. 

*0  eg 

to  <0 

rp  <\i 

art  tn 

*n  r\j 

fVJ 

£  £ 

4  rr* 

N.  U> 

P-  U) 

CO  00 

N.  (\J 

in  ro 

4  in 

CP  CT 

*9  K) 

.4  »r> 

CP  CP 

in  n» 

fO  lO 

<v  m 

»4  CP 

art  03 

in 

ro  in 

v£)  U) 

03  N» 

0  CP 

CP  CP 

0  in 

O  4 

0  in 

*-4  CP 

rg  ro 

sr  4 

03  ro 

vO 

n  CM 

co  ^ 

v4  «0 

CP  P* 

N-  sT 

in 

CM  K. 

4  UJ 

4  p* 

4  CM 

to  W 

ro  00 

tn  ro 

03  ro 

in  n 

CD  t  ^ 

CT  CT 

O  «4 

<0  *H 

th  cm 

to  fO 

in  4 

*4  *4 

•4  <»4 

CP  -H 

W  *4 

▼4  t4 

*4  <4 

CM  CM 

in  4 

4  ro 

•  • 

rl  *4 

•  • 

CP  H 

* 

i  or 

H  O 

&  2 
o if  <t  *-* 
UJ  £ 

f-  3: 

1  <0 

p 

:  o 
j-  a 
i  uj 
!  ^ 


CM  ro  fsj  p*-)  CM  CM 
il  It  t  t 


«*# 

CM  CVJ 

nj  ro 

ro  ro 

ro  ro 

ro  cm 

ro  ro 

rg  ro 

ro  ro 

ro  ro 

*4  ’O 

CM  CM 

ro  cm 

ro  ro 

CM  ro 

cm  ro 

ro 

ro 

a  0 

0  0 

0  0 

0  0 

0  0 

0  0 

a  a 

0  0 

0  0 

a  0 

O  0 

C*  0 

0  0 

a  0 

O  CD 

C3 

0 

lO 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4. 

4  4 

4  4 

4  4 

4  4 

4 

4 

(•i 

UJ  UJ 

UJ  UJ 

UJ  iLi 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

Ul  UJ 

lii  UJ 

UJ  Ul 

UJ  UJ 

UJ  UJ 

U!  IU 

UJ  tiJ 

UJ  UJ 

Ul 

UJ 

tn  ar 

ro  «r4 

0  w 

go  00 

CM  *4 

*4  CP 

4  4 

«o  gj 

fO  uJ 

-J  4 

0  ro 

<0  in 

ro  <0 

03  in 

ro  u> 

in 

oO 

a  to  0 

N. 

O  lO 

4  CM 

N.  U\ 

4  N. 

a  CP 

N-  U> 

ro  ro 

in  ao 

0  0 

*4  CM 

ro  in 

CM  vfl 

yQ 

gs 

uj  -0 

0  ro 

in  n- 

in  cm 

O'  N» 

4  S* 

to  O 

a  CM 

cp  r*~ 

a  uj 

P-  N- 

in  in 

O  C3 

in  ro 

fO  N. 

uD 

M3 

K  OC  <r 

*4  ® 

J1  00 

J*  rg 

yQ  U> 

0  rg 

CS  CM 

C3  ^4 

4  0 

K  00 

n*  ro 

«0  <M 

art  0 

P.  CD 

in  *4 

in  ca 

fv. 

4 

k~  r 

a  in 

CM  J5 

-4  ro 

O  \D 

to 

art  tO 

CM  0O 

K.  *4 

1 0  in 

tO  ro 

N-  tD 

ro  m 

ro  cp 

4'  cp 

CM 

4 

vO 

fO  N. 

sjO  4 

CO  U> 

CP  CM 

in  ro 

4 

O  CM 

O  vD 

4  sO 

in  to 

«o  0 

in  cp 

ro 

Ort  CP 

CM 

4 

j 

Uj  _j 

1  «x 
£  0. 

44 

UJ  O 

O  iO 

-rl  W 

*4  CM 

J4  CM 

1 

ro  P* 

l 

rg  cm 

•  4 

1 

CM4 

1 

cm  ro 

in  *r4 

in  go 

1 

fO  u> 

*H  CM 

1 

tO  CM 

1 

CM 

1 

ro 

1 

,  z 

O  N. 

ao  00 

-*4  J- 

cO  CO 

CM  CM 

gj  4 

4  in 

CP  4 

CM  N. 

CP 

CP  0 

«9  CM 

to  4 

4  4 

to  g5 

CM 

-1  M 

ro  w 

^4  a 

CM  CM 

w  ro 

ro  N- 

0  0 

0  (T* 

t-4  O 

tO  N. 

tO  <33 

CP  ro 

•0  ro 

CM  CP 

<r-t  in 

OP  CM 

CP 

j  U  UJ 

v£>  tM 

go  a 

in  U) 

4  CO 

CM  UJ 

4  ro 

iD  CP 

rg  in 

K.  0 

ttt 

0  rw 

^  C3 

trt  CP 

CP  N. 

\£>  ca 

CP 

S. 

6j  a  j 

i 

:  Z 

vD  ro 

^  J* 

n.  «o 

ro  *4 

<r4  in 

4  <P 

cm  m 

rg 

N>  4 

in  a 

in  vj 

»-<  a 

cp  r*» 

M3  S* 

CM  '■* 

CP 

O 

ro  4 

vD  fO 

4“  in 

ro  in 

<p  ro 

a  4 

CM  «4 

4  0 

ro  <0 

N- 

"rJ  nI 

0  ro 

CM  4 

co  go 

M3  4 

0 

4 

<r  ■ 

<t 

in  u> 

4-  4* 

N.  *0 

in  N» 

ao  oo 

«rt  0 

1  1 

N.  00 

1  1 

art  09 

9  1 

4  in 

4  ro 

in  4 

CO  art 

K» 

«0  00 

CO 

1 

ao 

1 

Li 

ro  ro 

CM  ro 

ro  ro 

ro  cm 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

ro  cm 

ro  ro 

ro  ro 

ro  ro 

ro  CM 

ro  ro 

ro  ro 

ro 

ro 

0  0 

O  C3 

0  a 

CJ  0 

C3 

0  a 

0  0 

0  0 

0  a 

0  0 

0  0 

crt  a 

CO  0 

0  0 

0  c a 

0 

CD 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4 

4 

>- 

1  g  uj 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

uj  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  uj 

Uf  Ul 

O  X 

N.  «*4 

N.  -H 

rv  to 

GO  CP 

ro  s. 

LA  *4 

CM  4 

CP  Nu 

*■4  OO 

a)  0 

rw  w 

in  ud 

4  CO 

H  CP 

eg  cp 

*4  O' 

1 

<T>  IO 

0  in 

0 

CP  CP 

CM  0 

vO  K. 

ro  0 

co  00 

gD  0 

in  as 

ro  sD 

CP  4 

ao  N. 

ao  a 

cp  in 

ert 

ro 

2  x  or 

rg  «-t 

u>  ro 

O  4* 

4  in 

in  0 

in  4 

in  00 

CM  KO 

in  w 

gD  -H 

K  CM 

cm  eg 

4  N, 

ao  T-t 

O 

N. 

uj  cr 

J*  CM 

in  ro 

r-  in 

C3  N* 

K.  'H 

CP  *4 

to  fO 

pj  a 

ro  cp 

in  cm 

-4  O 

ro  cm 

O'  O 

CM  M3 

0  00 

4 

ro 

vt>  CP 

rg  in 

V0  to 

4  <0 

«o  a 

CP  <0 

4  K. 

in  4 

u>  0 

0  ro 

CM  4 

3  to 

4  r. 

go  in 

0  CP 

CP 

O' 

C3  ■& 

CP  K 

4 

S.  CP 

in  UJ 

00  CP 

P.  O 

CP  t4 

-H  4 

ro  N. 

0  ro 

ro  ro 

in  ^ 

ro  cp 

CP 

CM 

M  34  (A 

•  «  ’ 

•  c 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

*  • 

•  • 

■  • 

«  • 

m 

a 

*  W 

w  u 

*4  w4 

«0  H 

▼4  CM 

•4  in 

4  rg 

4  CM 

ro  in 

1  1 

4  4 

1  1 

rg  go 

«  l 

w-t  -J 

*4  t4 

CM  CM 

-H  ao 

*-4  ^ 

CM  CM 

1  1 

.  0 

CM  ^ 

CM  -H 

CM  CM 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

M>  CM 

ro  ro 

ro  ro 

ro  ro 

cm  ro 

cm  ro 

ro 

ro 

!  0  ' 

cf  eo 

«  O 

a  ca 

0  0 

0  e > 

a  O 

0  0 

es  ca 

cn  0 

O  O 

0  0 

to  0 

0  e» 

0  0 

0  0 

TO 

O 

O  >- 

4  4 

4  4 

4  4 

*  * 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4 

4 

•J  1 

UJ  Uf 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  LJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  iu 

UJ  UJ 

UJ  UJ 

UJ 

iLj 

f  H*  «J 

go  cm 

>*  ^ 

0  0 

0  0 

a  CP 

gj  00 

CM  tO 

in  ro 

in  co 

cm  r- 

u  in 

CM  CP 

in  cp 

c  0 

O  ao 

03 

33 

«t  2  «Z 

(T  <0 

in  in 

*4  O' 

«4  *4 

CP  a 

4  in 

4  CP 

in  rg 

rg  4 

4  <p 

ro  cm 

4  O 

ro  es 

4  00 

in  n 

eg 

U3 

■  UJ  X 

in  n. 

ao  in 

CM  <H 

K  eg 

co  4 

r-)  CM 

in  i'- 

MJ  CO 

a  CP 

to  in 

ro  in 

ro  to 

O'  eg 

<p  go 

vO  CP 

O' 

4 

rvr  x  or 

-i-  j* 

<d  a> 

ro  4 

in  s- 

N.  ro 

in  ao 

N.  W 

cm  <0 

CM  » 

gj  in 

*4  *4 

ro  in 

a  v0 

«r«  a 

ro  4 

*-4 

n 

UJ  0 

CM  O' 

in  rg 

00  cp 

CM  art 

in  cp 

ro  0 

«Q  t4 

ro  go 

4  O 

w  rg 

W  CP 

0  a 

n-  eg 

-4  ao 

O'  CP 

to 

CJ 

UJ  J  z 

«*■  ro 

to  in 

ro  4 

ro  U5 

^  4 

N.  »-* 

•O  N. 

4  in 

co  go 

4  ro 

K.  O 

r*.  <P 

ro  0 

O  N. 

U3  N. 

K. 

CM 

UJ 

•  • 

•  • 

•  • 

•  « 

•  • 

•  f< 

•  • 

•  • 

•  • 

•  * 

a  c 

•  • 

«  « 

*  « 

•  • 

« 

• 

2 

•  2 

UJ  44 

<H  «0 

1  • 

vO  «o 

«  « 

w  rg 

»  l 

«r4  rg 

1 

l 

W  CM 

•4  ro 

1 

ro  ro 

1 

**  ro 

+4  in 

1 

*-<  W 

1  1 

■H  W 
f 

ro 

1 

ro  eg 

l 

«3  CM 

1 

ro 

1 

U3 

0  to 

rg  ro 

Cvj  CM 

rg  cm 

ro  ro 

ro  ro 

4  4 

4  4 

4  4 

4  4 

ro  ro 

ro  eg 

cm  ro 

ro  4 

ro  ro 

4  4 

4 

4 

UJ 

0  0 

O  C3 

0  0 

0  0 

0  0 

0  O 

n>  0 

0  0 

O  0 

O  «3 

0  0 

a  0 

0  0 

0  0 

C3  CD 

0 

O 

to  X 

4  * 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4 

4 

to  1 

uj  uj 

UJ  UJ 

UJ  UJ 

tu  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

IU  UJ 

UJ  UJ 

U  UJ 

UJ  UJ 

uJ  UJ 

UJ  UJ 

Uf  UJ 

Ul  UJ 

UJ 

LJ 

2  tg  --J 

cp  in 

CM  w4 

ro  rg 

tn  ro 

K  «4 

in  p. 

CP  4 

CO  **> 

0 

«4  IO 

CO  CM 

4  4 

K.  *-i 

g3 

4  *0 

4 

or  ct 

CP  ro 

gf  in 

ro  n. 

co  ro 

14  O 

to  *4 

ro  in 

ro  O 

ro  y£> 

co  rs. 

4  U> 

ro  OO 

CO  4 

K.  ro 

4  vO 

co 

h  h  r 

cp  <0 

in  g? 

ro  cp 

CM  -H 

fO  W 

cm  in 

CP  *0 

4  05 

H  U 

<P  P. 

W  eg 

4  CM 

r%»  \£> 

gO  H 

ro  K 

CP 

CM 

to  or 

^  ro 

co  go 

1^  CO 

0  ro 

*4  m 

ro  ro 

in  cp 

ro  *4 

vn  ro 

ro  pj 

-H  LA 

O  33 

"■  4 

cp  «^r 

ro  o' 

CM 

4 

0 

i£>  0 

0 

K. 

r-  4 

N,  4 

in  cm 

4  ao 

4  tO 

Nw  4 

0  <M 

\0  a 

*0  s- 

eg  —j 

O'  4 

r-  ro 

tO 

2 

to 

0  ro 

U\  *4 

ca  cr 

cp  r«« 

frt»  in 

go  *4 

to  CP 

4.  CP 

N.  CP 

t4  0 

4  vO 

to  in 

4  cm 

H  4 

0  r^ 

CM 

in 

•  fr 

•  CM 

f  • 

N  W 

*4  ro 

•  • 

ro  cp 

ro  cp 

cm  ri 

CM  ftj 

*  • 

•  • 

W 

•  • 
vJ 

•  • 

w4  ro 

•  • 

Is. 

CP  w 

*  • 

K-  CP 

•  * 

eg  <h 

CM 

*3 

UJ 

1  1 

c 

1  1 

«  1 

1  « 

1  l 

1  I 

1  1 

1  1 

1  « 

f  I 

1 

1  1 

1  1 

1  1 

1 

l 

W 

K 

UJ 

rf 

C3  Cl 

+4  W 

O  CT 

«4 

gj  CD 

•4 

to  0 

O  O 

CD  fO 

▼t 

O  O 

4.  T-f 

CT  S-* 

O  O 

W  4. 

0  0 

CT 

H 

CT 

M 

or 

1  t 

1  1 

l  1 

«  e 

f  1 

i  1 

1  1 

»  t 

»  I 

1  t 

1 

1 

to 

UJ 

U?  UJ 

UJ  UJ 

UJ  UJ 

i  f  Ul 

U  UJ 

UJ  UJ 

UJ  Ui 

UJ  LU 

iu  UJ 

ILi  UJ 

UJ 

UJ 

O 

H 

O 

0  0 

O  C3 

O  0 

0  0 

tr*  0 

CT  O 

O  G 

CD  O 

0  0 

0  0 

CT 

O 

O  1 

>- 

1- 

- J 

4U  X 

2 

^  LD 

O 

.0  M 

1  _J 

O 

X  u. 

-J 

cc 

< 

03  UJ 

O 

UJ 

<X 

Lu 

UJ  2 
</»  <V  «* 
CD  k- 
*-l  w 
U.  N-4 
o 


B-3 


j 

j 

j 

! 

NADC- 

77145“ 

•3G 

NO  NO 

4  4 

K>  NO 

eg  <M 

nj  eg 

NO  N* 

N)  f-O 

NO  TO 

CT  CT 

to  to 

f,-;. 

fO  PO 

JO  f  -o 

eg  to 

eg  no 

n»*;  eg 

CT  O 

O  C2 

O  O 

o  o 

O  C3 

CS  CT 

O  CT 

CT  C3 

O  Ct 

C2  Cf 

o  CO 

C.<  O' 

CZS  o 

cs  cs 

CT  O 

O  '-03. 

A  A 

^  ♦ 

4  4 

<>  4 

4’  4 

4 

«  A 

*?.  <' 

a  g> 

«£»  <•■> 

A  A 

A  A 

A  A 

A  A 

•ir  <» 

UJ  UJ 

UJ  UJ 

UJ  UJ 

It)  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

tu  UJ 

UJ  UJ 

UJ  UJ 

UJ  Ul.? 

UJ  U 

liJ  Uj 

uj  Uj 

in 

<¥ 

v£>  *0 

in  J3 

in  4 

to  CT. 

to  NO 

4  O 

vg  c-g 

eg  co 

N>  eg 

N.-v  eo 

QP  CT 

cp  cr. 

O  N~ 

N-  CS 

CO  eo 

no  in 

r 

x  < 

cr»  hw 

4  U> 

NO  NO 

O  O' 

rr.  in 

M  CM 

c-=s  to 

— )  CT 

CT  IM 

eg  n  . 

N..  g? 

r-v.  G 

NO  K5 

<H 

A  CT 

4  CT 

<t  tu 

S<  UD 

-H  vO 

»4  go 

co 

CT'  Ns. 

NO  CP 

ir.  -rS 

<n  N3 

to  — 

■■-■:! 

C7*  -v' 

G  CM 

NO  IP) 

K.  fM 

-A  CD 

Lf*. 

X  X 

CD  CT 

ro  n 

4  CM 

eg  ct 

00  v£> 

K.  W 

cs>  a 

eg  m 

w»1  CT 

vft  O' 

o-  e.j 

tv  eg 

cn  cn 

•<^1  CT 

m  -? 

C3  4 

to 

CO  NO 

-4  to 

«H  *4 

co  <.0 

N*>  Ns 

O' 

ns  eg 

eg  ,.i‘ 

m  eg 

-/;* 

CO  CT 

g  m 

O'  NO 

CT 

O  eo 

eg  CT 

i 

KV  <X 

to  to 

CVI  CM 

C3  ^4 

4  <4 

O  'H 

tO  4 

to  .n 

in  g5- 

v-0  N. 

ni  *='i 

Ifi  N* 

4 

4  CT 

4  eg 

cn  CT 

M 

o  • 

•  0 

e  • 

*  0 

o  a 

c  0 

O  «5 

6  5 

c  c 

%>  t* 

c  ® 

o  a 

a  ® 

«  © 

a  o 

©  © 

15 

«o  c r 

«n*  <rt 

in  in 

ct  m 

in  Us 

eg  '<»: 

m  4 

4  PD 

g-  m 

in  ■<> 

m  in 

CT  vO 

CM  CM 

in 

O'  0-4 

0*4  GO 

ft. 

! 

4  4 

4  4 

W  NO 

NO  CM 

NO  NO 

cv  re 

prt 

CT  W 

4  Ct 

CT  <0 

,v  CT 

PO  90 

to  to 

NO  NO 

O  NO 

O  O 

C3  O 

o  o 

O  CT 

a  o 

o  o 

a  cs 

CT  O 

o  o 

o  cn 

o  cs 

o  o 

o  o 

o  o 

o  o 

O  G 

A  4- 

4.  4 

4  4 

4  4 

<fe? 

*  4 

/.t  0’ 

A  A 

<i:  A 

A  A. 

<> 

A  A 

A  A 

A  A 

<&• 

4 

«s 

UJ  UJ 

UJ  I.« 

UJ  UJ 

UJ  u 

UJ  LU 

UJ  U) 

UJ  Ul 

UJ  UJ 

UJ  LJ 

UJ  i.j 

U  UJ 

UJ  U  l 

'  U.I  UJ 

UJ  UJ 

uj  in 

tu  LU 

N 

N-  4 

in  co 

4  eo 

CP  uo 

NO  O 

9-?  cn 

1  -  eg 

m  ct 

m  cr- 

eQ 

fV.  O'* 

;o  v0 

CT  N“ 

in  eg 

4  t*0 

O  0-4 

s* 

M  -  o 

k£)  O' 

vO 

vD  in 

Ns.  Ns  ■ 

eg 

Ns  4 

*4  co 

4  CT 

4  CT 

CT  tO 

CM  O 

N-  O' 

ct  in 

c0 

m 

oo  eg 

UD 

C*  X 

CJ  «0 

o  eg 

(M 

eg 

ec  in 

CP  O 

CM  CT 

t-0  4 

4  _ 

*-)  eo 

cO  CT 

O'  CT 

<M  W 

<M  K* 

4  CP 

NO  (7* 

0^  t“< 

NO  W 

N.  «o 

CO  4 

in  kQ 

4  N-s 

g>  eg 

C3  v0 

f-;  No 

ng  n,. 

(M  ,  CZ 

CT  fto 

CT 

eg  co 

O  Nts 

eo 

4  fM 

•V 

UJ  x 

U'  4- 

CM  <H 

n<=  in 

**  in 

in  ^4 

Nj  £> 

in  cr> 

CO  CT* 

C\J  CT> 

CO  1JS  • 

<M  in 

in  CT 

<0  f 

GO  CT 

CM  NO 

IM  CO 

ICfv 

n-  x 

o  ro 

4  CM 

O  -*4 

CM  O' 

vs  tr» 

CP  cn 

v0  CT 

Nj  N, 

-2,5  cr- 

v-3  N. 

N-.,  m 

eg  <=■  •} 

?o  in 

eg  CT 

o  in 

CM  eg 

1 

to 

•  • 

«  • 

•  • 

«  • 

9  e 

0  0 

O  Crg 

©  © 

©  V 

&  o 

%  © 

Cl  0 

0  ® 

9  © 

€>  © 

©  9 

i 

u> 

eg 

CM  CM 

•»4  4 

NO  4 

^  n xj 

ir,  ro 

CP  ^ 

eo  4 

v-;  co 

Lf  4 

CT  N. 

f-O  fM 

eg  eg 

eg  cm 

0-1  rO 

pc 

o 

4  1 

1  1 

1  1 

f  i 

«  e 

9  l 

«  c 

8  ft 

S  ft 

3  ?  ’ 

3  i 

i  5 

9  9 

3  3 

e  9 

1  8 

k 

w  o' 

O' 

UJ 

h® 

K) 

frt 

w 

NO  ^0 

NO  tO 

4  NO 

tO  CM 

eg  vji) 

ro  f/» 

s’0  f-0 

CM  NO 

fO  to 

NJ  CT 

eg  no 

eg  to 

NO  PO 

NO  CM 

ej  0*i 

NO  NO 

ts 

O  a 

a  o 

o  o 

CT  O 

CS-  C3 

CT-  CS 

es  ts 

O  CT- 

c?g  cn 

O  CT) 

C3  ees 

O  CT 

G  S3 

C3  O 

o  o 

ZTJ  O 

z 

(A 

A  * 

4  4 

4  4 

4  4 

4  4 

4  4 

<e> 

*!«  6 

*  CT 

A  A 

A  <£> 

A  A 

<t* 

A  A 

UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

<  tJ  US 

Uj  UJ 

UJ  UJ 

lil  UJ 

UJ  UJ 

UJ  UJ. 

UJ  UJ 

UJ  UJ 

Ul  Ll) 

UJ  1  u 

Ui  LU 

111  UJ 

CO  CL' 

<M  N. 

4  UD 

cr>  o' 

<XJ  NO 

SfJ  Ns. 

CM  O 

g)  ct} 

ie<  «5~i 

CM  M3 

eg  o 

e,-„  eo 

o' 

in  co 

CM  CT 

NO  « 

CT  O' 

yitoo 

03  O 

vi)  4 

4  CT 

■*4  eg 

4  4 

po 

eg  gj 

cr*  no 

in  C5 

O'  -pCT 

co  e 

e»l  UP 

o  t>g 

4  co 

4  4 

CD  G 

in 

uj  n 

a  4 

4  M) 

N-  C3 

Ns.  q3 

t4  O' 

O'  C3 

cp'  in 

No  *■<) 

f  ,;  4 

Ln  in 

CT  CT 

JO  CT 

4  CP 

CO  4 

vO  N*0 

CP  CT 

K 

*•  &  < 

in  c\J 

(M  O 

-r4 

eo  4 

CT  <0 

M3  O' 

co  o 

0<!  N. 

? "  C3 

K 

CT  w.0 

CT  CP 

4  o 

N.  CT 

NO  CT 

in  o 

CP 

►-  x 

tn  4 

CT'  eo 

J1  K 

as  J3 

fv->  ^4 

O'  t 

eg  eg 

V"1  CP 

CM 

O'  4 

ct  eg 

CT  ro 

po  a 

cO  4 

K  0-4 

<H  U\ 

z  to 

N.  4 

o'  in 

O  CM 

in  to 

go  cm 

in  m 

CT  «f"l 

CT  CT 

cn 

cr  ct. 

co  jv= 

CP  eO 

CT  CP 

0-1  CT 

4  CT 

4  in 

*  • 

•  • 

e  • 

o  o 

c  ® 

€  O 

0  o 

<3  C 

o  c 

0  6 

O  C 

©  © 

«  0 

©  € 

0  © 

0  G 

u  — j 

fo  *U 

«H  4 

<3*4  vft 

*r4  in 

in  ® 

to  -iH 

vC  CM 

eg  cm 

«sM 

tft  f'-= 

O'  CM 

4  v-i 

<h  n  j 

W  Lft 

v-1  NO 

fM  <H 

bQ 

< 

4 

* 

•  e 

6 

5 

C 

s 

8 

9 

ft 

S 

*>< 

r  a. 

AJ  u 

ttf 

z 

in  cm 

■*r4  O 

O'  NO 

NO  CT 

co  4 

K.  4 

CM  »S 

No  CM 

es  er, 

cr;  Cf- 

NO  CD 

e  tv 

CT  4 

CT  CP 

eu  in 

a  eg 

LU 

■U  M 

in  n. 

ej  vo 

CM  O 

N,  4 

in  no 

^5*4  hg 

4’  cn 

C0  Ifi 

CT  c=l 

Ni-  CT 

CT  CT 

nd  in 

a  in 

O  C3 

in  in 

CO  NO 

eo 

UJ 

fx  K 

CT  N» 

cm  in 

CT  NO 

to  in 

CM  N^ 

JM,  CT' 

in  cp 

CT;  o*  > 

eg  ^ 

CT  CP 

K:  in 

m  r^ 

<o  4 

cn  in 

0-;  <\j 

X 

JUI  a  -j 

in  c\j 

4  CM 

CM  CD 

Ns  4 

CT+  ■c^-5 

U3  CT 

O'  CT 

m  ct 

m  s.n 

NO  ©«S 

©  N. 

O  CT 

ct  in 

o  eo 

CP  0-4 

LU 

t5 

•  • 

•  • 

•  • 

®  e 

e  ® 

e  o 

o  0 

o  c 

0  c 

©  © 

a  © 

©  9 

©  0 

©  « 

o  © 

<Q  « 

P 

Z 

O  CM 

<*4  CT 

«4  O' 

4  o 

CS  vD 

N3  sD 

CP  es 

<S5  CT 

FO  K. 

4  C3 

Nc.  O' 

CM  n°i 

4  N- 

CM  CT 

4  CM 

in  ^ 

u 

«* 

eo  eo 

00  <30 

NO  CM 

cm  in 

f©  iD 

<4 

C5  CS 

®  CS 

Ej  £3 

Ns  Nss 

1M,  N  , 

in  4 

iO  K» 

CO  Kr 

K,  CT 

o 

ry 

t  1 

1  « 

t  1 

l  1 

e  s 

8 

9  9 

J  s 

5  8 

1  8 

t  9 

8  J 

9  $ 

; 

4 

1 

1 

_l 

90  NO 

NO  NO 

NO  NO 

CM  CM 

<»4  CM 

NO  NO 

^  CM 

CM  CM 

CT.  CM 

NO  CT 

to  to 

ro  ni 

eo  no 

cm  eg 

cm  eg 

eg  eg 

a  C3 

o  a 

ct  a 

o  o 

C5  €05) 

C2  CT 

ct  e? 

o  co 

Ci  C3 

C3  C9 

<=?  O 

G  C3 

C3  G 

o  cs 

O  C3 

C3  CS 

*  A 

4  4 

4  4 

4  4 

4  4 

«is  A 

A  «J= 

A  A 

<=.  <fc 

A  A 

A  <& 

4»  * 

<■■  A 

^  A 

A  A 

A  A 

>- 

UJ  IU 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  tu 

UJ  UJ 

UJ  Ul 

UJ  UJ 

UJ  UJ 

UJ  L-J 

UJ  UJ 

LU  U  J 

UJ  UJ 

UJ  UJ 

W  uj 

J>  x 

CP  N* 

n»  in 

CO  00 

<P  CM 

cd  in 

co  g? 

NO  4 

CT  ^ 

cn 

O  CT 

CM 

-f-J  CP 

uQ  CO 

CT  0*) 

CT  N® 

in  « 

i 

O'  UD 

to  eg 

^4  tO 

Ns  4 

ct  eg 

eg  ct 

f  O  eo 

k  in 

CTi  ir> 

CT  in 

P-..  ce- 

CP  N» 

eo  a* 

NO  e0 

eg  in 

0-)  NO 

ZZtf 

H  N 

*4  *4 

K.  in 

NO  CP 

CT  No 

vO  CT 

Nv  O 

g3 

O  NO 

eg  4 

i-i  CT 

in  no 

CT  CT 

<H  CT 

CP  O' 

O  CT 

UJ  «* 

«=»  4 

CM  N. 

CM  O 

eft  N,  : 

cs  go 

O'  S-4 

O'  vO 

ct  in 

e?  eo 

GO  CT 

NQ 

eg  in 

4*  Na 

4  CT 

4  NO 

<M  CT 

«T  ♦—  LU 

w  4 

flO  4 

CM  CT 

N5  ID 

CV;  O 

g>  CT 

O'  N  . 

No  CT 

vH  CT 

cr-  n 

Cf* 

CT  <?*l 

n*  eg 

in  0-1 

fM  NO 

CP  CT 

!  to  X 

N*  vD 

00  4 

MO  LTV 

▼4  CT 

CT  Nj> 

g>  <h 

N.  N, 

in  cn 

O  «H 

CS5  'U 

CT  60 

CT  a 

to  ^ 

4  NO 

o'  eg 

in  eg 

i 

M  X  to 

•  « 

•  • 

•  A 

«  • 

o  e 

e  © 

6  0 

O  9 

0  G 

o  © 

0  o 

©  © 

S  0 

©  « 

0  « 

Q  O 

|  to 

CM  CM 

NO  4 

4  4 

g3  in 

cm  in 

<*g  <H 

O'  nj 

CT 

«r-J  4 

uj  eg 

^  'S*? 

fO  4 

CM  eg 

4 

o-,  K. 

63  CT 

i 

c* 

«  1 

1  1 

1  1 

1  1 

«  8 

8  ft 

3  s 

?  f- 

9  8 

a  t 

ft  ft 

ft  « 

a 

i 

►-  ty 

o 

w  w 

NO  fO 

NO  NO 

NO  CM 

SM  CM 

N5  eo 

r<v 

eg  ct 

CT  CT 

f0  N5 

W  PO 

CM  CM 

v!  CM 

NO  CM 

fM  eg 

60  fO 

o 

a  a 

CT  O 

CT  C3 

cs  CT 

CT  CT 

CT  CT 

CT  CT 

C3  C3 

o  o 

es  es 

C3-  CD 

£3  S3 

C3  G 

o  o 

CT  O 

C5  o 

u  >- 

♦  * 

4  4 

4  4 

4  4 

4  4 

<4  4  > 

A>  «f> 

A  A 

tS  ^ 

g»  a 

A  A 

A  A 

A  A 

A  A 

^  si 

Li  i 

UJ  UJ 

Ul  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

U-J  UJ 

UJ  UJ 

UJ  tu 

Ul  UJ 

UJ  UJ 

w  uj 

tu  ty 

UJ  tu 

UJ  UJ 

Uj  UJ 

9-  -4 

-H  O' 

in  oo 

iC  NO 

CT  fs. 

eo  co 

a  O' 

U)  K> 

in  cm 

ro  eo 

O  Ct 

4  CT 

vjJ  CS 

CT  Nv 

CO  O' 

CP  cn 

«H  O 

«  Z  < 

4  4 

cn  go 

i£>  O 

in  ^4 

cn  nd 

in 

eg  es 

4  tO 

eo  <TJ 

in  r  o 

C3  vv 

«3  <?=< 

«0  CT 

eg  jm. 

nj  ct 

CD  O 

!  UJ  X 

<J>  N. 

4  u> 

no  in 

<©  NO 

00  CO 

O'  4 

O  CM 

CM  CM 

o  CT 

CT  m 

O  oM 

W  CP 

4  4 

O'  NO 

N«o  P^. 

4  O' 

l*  X  Of 

4  ro 

in  co 

<4  rl 

CM  N. 

fO  M3 

<23  v0 

63  O  ' 

CT  4 

CP-  CT 

-vM  eg 

ct  tn 

e  g  No 

O  eO 

n*>  in 

CM  CP 

CJ  0*1 

-1 

UJ  o 

o  CO 

CT  H 

O'  N. 

NO  N« 

Ns.  k£S 

U3  o=<l 

eg  cm 

eo  No 

CT  O'- 

£3  -©<5 

CD  CT 

ct  in 

No  CT 

<t^4  O' 

K.  10 

CT  0*4 

tu 

UJ  ~i  z 

CM  O 

4  ao 

k*  in 

CP  *4 

U2< 

fM  N» 

C3  c=-5 

in  cs 

eg  eo 

CT  ?V 

CM'  fD 

NO  ©4 

fg>  0*1 

4  CT 

CT  CT 

CM  <0 

O 

UJ 

•  • 

•  • 

i  • 

•  9 

o  © 

9  0 

®  o 

G  0 

©  © 

«  © 

©  © 

A  € 

e  c 

©  a 

©  © 

®  © 

O 

z 

4  U> 

«M  NO 

CM  -1 

CM  ^4 

in  to 

cm  eg 

eg 

CM  eg 

«p=s  vg 

Jl* 

©A  <?g 

ct  tn 

CO  4 

NO 

-sH  0*4 

eo  0-4 

X 

z 

< 

1 

I 

i  t 

8 

s 

8 

S 

9 

G 

ft 

C 

ft  ft 

3 

i 

i 

UJ  M 

Q 

M 

13  lO 

4  4 

4  4 

NO  NO 

NO  s4 

NO  NO 

eg  no 

ro  4 

CT  CT 

4  CT 

CT  CT; 

NO  tO 

4  4 

PO  ^ 

n:  no 

NO  NO 

O  fO 

GtL 

j  UJ 

CT  O 

Cl  CT 

CT  CT 

CT  CT 

C3  CT 

CT  OS 

CS  CT 

CT  O 

£3  C3 

S3  CS' 

cs  cs 

€»  O 

O  C3 

O  G 

G  G 

a  o 

O 

to  X 

4.  4i 

4  4 

4  4 

4  4 

A  4 

A  «N 

A  «> 

4-  A- 

A  A 

A  A 

a 

e|>  A 

A  A 

A  A 

A  A 

Uj 

to  1 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  IJ 

UJ  UJ 

Ui  UJ 

UJ  UJ 

UJ  UJ 

uj  uj 

UJ  U5 

UJ  Ul 

wtu 

UJ  UJ 

LU  UJ 

UJ  UJ 

UJ  UJ 

Z  UJ  ' 

♦4  <D 

CO  o 

*4  4 

N»  CP 

co  g) 

g>  a 

CT  O 

CO  Cs. 

W  <H 

eg  cs 

cm  m 

co  cn 

4  CM 

cn  -H 

in  po 

in  o 

z 

Ct  «l 

CO  <M 

4  vfi 

4  in 

4  «0 

NC  C3 

4  K= 

>r4  <3-j! 

O'  o 

«f4  <M 

^  ct 

O".  CP 

cs  eg 

4  CM 

CP  CT 

-r  p- 

N,  NO 

H 

i 

h  »-  r 

CM  O 

no  a 

no  eg 

H  g? 

^  O 

CM  PO 

NO  CM 

CP  Ct 

\gj 

CP  CO 

iS  4 

«j-4  <5*} 

CT 

o  CT 

in  e*> 

CO  O 

L 

!  to  Of 

O  U3 

w"  K 

in  eo 

«4  go 

4  N) 

no  m 

O'  in 

CT  O 

<pv)  <?^| 

ct  in 

NO  CT 

CP  CT 

63  CO 

cd  eg 

co  as 

00  0H 

o 

O  O 

oO  w 

W  eo 

ao  co 

in  co 

rj  o 

4  c?> 

eo  n. 

eg 

C3 

in  cr» 

fO  NO 

4  G 

in  ct* 

a  o 

o  eg 

Uj 

z 

O  NO 

NO  *H 

M3  M> 

<c  go 

M3  CM 

to  co 

CT  C3 

CT  K, 

63  O' 

CM 

?-  D  i 

O 

CT  4 

63  4 

CT  NO 

CT  CT 

o 

to 

•  • 

•  • 

•  • 

•  • 

9  • 

e  o 

c  o 

©  a 

G  © 

©  e 

9  0 

«  ® 

e  © 

©  © 

9  • 

©  c 

ct 

CM  •< 

(M  Kt 

N-  N> 

•ri  N> 

o»J 

CM  W 

O'.  eJ 

CO  4 

CD 

c?4  U% 

o  no 

«=*J  Cjj 

vJ  CP 

PM  CM 

CM 

<H  NO 

* 

-J 

i 

UJ 

1  1 

1  ? 

1  1 

t  I 

1 

t  0 

t  « 

0  S 

S  9 

S  Q 

§  4 

1  I 

«  I 

ft  ft 

ft  ft 

U 

to 

i 

to 

1 

1 

U. 

i 

to 

. 

u 

1 

UJ 

>r4  *4 

»4  W 

▼4  4 

v4  s-J 

<4  «4  - 

V-5  <5,-4  -1 

<?g 

<h 

vH  vHl 

^  -H5 

<sA 

0^  04 

0-1  ©*=) 

0E}  <3-1 

0-4  0-4 

H- 

Q  CT 

»  a 

CT  CT 

CT  X3 

CT  CT 

C3  CS  ■ 

CD 

CS  C3 

o  m 

fe3  O) 

CS 

CS.  C3 

O  G 

G  O 

O  G 

CT  C2 

M 

j 

ct 

4  1 

f  I 

f  1 

i  : 

t  1 

t  1 

t  i 

e  t 

i  9 

8  9 

«  1 

ft  J 

1  t 

<  i 

8  ft 

S  1 

to 

UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  tu 

LU  UJ 

UJ  UJ 

UJ  tl? 

UJ  u* 

UJ  UJ 

tu  UJ 

UJ  UJ 

Ul  UJ 

UJ  LU 

O 

i 

h-  o 

a  o 

o  O 

o  o 

o  o 

CS  o 

C3  G3 

O  C3 

O  CT 

O  CP 

£S  CI3 

o  c 

O  G 

cs  o 

O  G 

CS  CD 

<n  a 

ft. 

UJ  z 

o  o 

a  ct 

CT  CT 

CT  CT 

CT  O 

o  ts 

gs  ct 

£35  C5 

ea  cs 

CD  CS- 

O 

<s  o 

G  O 

C3  CS 

O  C-> 

C  CT 

X  U> 

i 

to  Of  * 

Cl  CT 

o  o 

CT  CT 

CT  CT 

ES  CS 

CT  CT 

CT  K3 

C3  O 

C5  CS 

CS-  C5 

es  <cj 

CS  C3 

G  O 

g  a 

CT  o 

CT  O 

o  in 

CO  k 

O  O 

a  c* 

O  CT 

CS  CT 

«s  o 

CS  €3 

CT 

CS  C3 

CO 

€4;  © 

C3  CT 

es>  o 

C3  C3 

03  e» 

o  o 

CT  CD 

O  1 

V 

»-»  00 

4  N, 

•4  *1 

*4  *4 

«4  4 

s^l  »4 

«P*j  «- rj 

^  W«1 

CT  N.s 

.e*  e-.- 

CT  N- 

CT>  N- 

c~1  <=*3 

V**1 

c-^  »*4 

•5-1  t"4 

»- 

J 

U,  »-4 

CT  U> 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

C3  vO 

C3  g0 

v0 

CS  VO 

4  4 

4  4 

4  -t 

4  4 

4  4 

1  X 

z 

o 

•  • 

•  • 

•  • 

•  9 

•  0 

e  e 

9  © 

o  0 

©  © 

©  « 

©  © 

«,  e 

®  « 

0  e 

•  * 

e  c 

o 

o 

<p4  -4 

jA  *4 

^  s-l 

c4 

<s-l 

04 

«r1  o-j 

g-4 

v-A 

<5P^J 

©A  »“) 

e-J  0*4 

0-1  <»"4 

<0  »-4 

1 

« 

1 

1 

I 

5 

1 

5 

S 

6 

9 

S 

! 

ft 

9 

ft 

«  -J 

o 

X  li¬ 

-I 

, 

ef 

<■  I 

co  uj 

a 

N- 

«4 

CM 

NO 

go 

f4 

€53 

CP- 

CTJ 

fS? 

ND 

CT 

Ifl 

CT 

fH- 

«o 

UJ 

z 

in 

in 

in 

g> 

M5 

iS 

N, 

K, 

N> 

f*. 

CT 

CT 

CO 

■  O' 

UJ  • 

!  LU 

■  i 

x  a 

( 

1 

UJ  M 

-J 

i 

* 

j 

UJ 

B-4 

- 

85N-i-c  50KP0SITE  FUSELAGE  FINE  GRID  MODEL' - - DECEMBER  18»  1975 N ASTRA  N  9/16774 '  PAGE  51 

FREE  FLIGHT-53 


i  i  i  !  |  1  I  ! 

NADC  -7  7l49j-30  |  j  j  | 


PO  PO 

PO  PO 

PS  PS 

PO  PO 

PO  PS 

PO  PO 

PO  PO 

AJ  PO 

AJ  AJ 

PO  PO 

PO  PO 

PO  PO 

PO  PO 

PO  PO 

PO  PO 

PO 

■ 

i  a  o 

o  a 

O  O 

o  O 

o  o 

o  a 

O  O 

a  o 

o  o 

o  o 

o  O 

o  o 

o  o 

o  o 

O  O 

o 

♦  ♦ 

4*  ♦ 

♦  <+ 

♦  ♦ 

♦  4* 

♦  4 

♦  * 

4.  4* 

*  4- 

4-  + 

+  4- 

4>  + 

4-  ♦ 

4-  4- 

♦  4- 

4- 

UI  UJ 

UJ  UI 

UI  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UI 

UJ  UJ 

U  UJ 

UJ  Ui 

UJ  UI 

UI  UJ 

UI  UJ 

ui  uj 

UJ  UI 

UJ 

(tf 

LA  PO 

IA  fO 

Ps  AJ 

4  CD 

*4  O' 

v0  AJ 

CO  A. 

LA  90 

O'  *4 

LA  PO 

90  Pw 

PO  O' 

PO  Is 

PO  «o 

4-  4 

4 

X  Ct 

Ps  aO 

LA  *4 

AJ  <30 

o  Ps 

IA  Ps 

LA  4 

PO  CT> 

Ps  4 

CSJ  P9* 

4  O 

PO  O' 

*4  aS 

CO  PO 

j-  Ps 

O  CJ 

PO 

4  UJ 

as  ro 

aj  4 

CO  IA 

<r>  PS 

PO  4 

U>  4 

«  T 

4  PO 

CD  4 

CT  as 

PO  CO 

PO  CO 

09  09 

AJ  CJ 

PO  Ps 

4 

J"  3! 

fO  OS 

PS  PO 

4  00 

o  a 

J-  LA 

Ps  \X> 

(A  CO 

LA  «0 

a>  a 

09  LA 

♦4  Ps 

LA  UJ 

as  CJ 

-S’  UJ 

CO  Ps 

4 

to 

PO  in 

LA  flO 

CO  <50 

4  aO 

O  iA 

4  US 

03  LA 

o>  4 

PO  Ps 

CO  °° 

CT  o 

PO  LA 

O  CO 

O  CJ 

4  M 

CD 

4  as 

ro  o 

*4  P) 

U5  PO 

IA  LA 

PO  4* 

4  Ps 

CJ  4 

4  LA 

4  90 

US  CJ 

a  a) 

4  as 

a  4 

o  o 

IA 

tO 

J 

•  * 

«  CO 

•  • 

vO  4 

•  4 

90  JS 

•  4 

40 

•  • 

LA  LA 

•  • 

CO  « 

•  • 

LA  90 

•  • 

4  CJ 

•  • 

oo  A* 

•  • 
P0  PO 

•  • 

IA  4 

t  • 

90  4 

*  • 

CJ  P0 

•  • 

4  CJ 

•  « 

P0  LA 

•  • 

PO  .4 

O 

1  1 

1  1 

1  1 

1  1 

1  1 

1  • 

1  1 

1  1 

t  1 

1  1 

1  < 

1  1 

1  • 

1  l 

•  1 

1  1 

-  or 

UI 

j 

Psl 

SF 

Psl  fSJ 

<SJ  PO 

CJ  CJ 

CJ  PO 

<M  PO 

CJ  PO 

CJ  PO 

CJ  OJ 

CJ  4 

PO  CJ 

AJ  CJ 

CJ  CJ 

4  AJ 

AJ  PO 

CJ  CJ 

PO  PO 

i 

o  o 

o  o 

o  a 

a  ci 

o  o 

CT  CT 

o  a 

o  o 

CT  O 

a  o 

o  o 

O  CT 

CT  O 

CT  CT 

o  o 

CT  CT 

< A 

1 

4>  4> 

♦  + 

*  -4 

+  4> 

*  4- 

4  4 

4  4 

4  4 

4  4  • 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

Ui 

UJ  LU 

UJ  UI 

UI  UI 

UJ  LU 

ill  UJ 

UI  UJ 

UI  UJ 

UI  UJ 

UJ  UJ 

UJ  til 

UJ  UJ 

UJ  UJ 

UJ  UJ 

LU  UJ 

UJ  UI 

UI  UJ 

to 

O' 

*4  U> 

O  N 

90  CJ 

O  09 

4  CJ 

CO  4 

as  <o 

LA  4 

CJ  N- 

P0  90 

4  PO 

LA  LA 

4  CJ 

CJ  -J 

CJ  PO 

o  CT 

LO  CO 

© 

PO  CJ 

LA  A* 

CT  CJ 

>r4  PO 

4  PO 

00  *4 

A-  4 

CT  4- 

CT  LA 

CT  CJ 

K  ^ 

90  AJ 

4  cj 

as  in 

PO  * 

CJ  90 

UI 

“5 

*4  *4 

LA  90 

O  A*. 

O'  LA 

PO  « 

*4  A. 

PO  PO 

40  4 

O  PO 

90  <J9 

4  O' 

O  O' 

P0  O' 

CT  '0 

4  CT 

4  Cj 

L.  ££ 

<r 

p*.  as 

K.  (A 

in  ps. 

v0  O' 

PO  ^4 

40  *4 

90  LA 

O'  LA 

4  P^ 

p9-  LA 

CJ  Ct 

O'  M 

Ps.  CJ 

AJ  O' 

4  A» 

Ps  P0 

1- 

£  : 

CO  CJ 

O'  a 

K  N 

w  ® 

o  po 

O'  <H 

90  4 

CT  O' 

4  4 

40  CJ 

AJ  CT 

4  90 

A-  90 

CT  CT 

CT  PO 

ro  aj 

Z  0 

4  in 

PO  <30 

CA  J- 

LA  <0 

*4  in 

CO  PO 

<4  PO 

as  o 

CJ  O' 

O  O' 

CJ  PO 

PO  AJ 

4  O' 

O'  4 

CT  LA 

AJ  90 

UJ  u 

1 

•  • 

4  00 

•  • 

CJ  *4 

•  • 

PO  90 

4  4 

Ps.  PO 

Ps.  *4 

PO  -4 

O'  4 

4  CJ 

CJ  A. 

4  in 

4  4 

AJ  Ps» 

4  4 

CO  AJ 

4  AJ 

4  4 

!  < 
r  cl 

.  w 
UJ  o 

i  2 

j 

1 

1 

« 

« 

1 

t 

1  1 

i 

(  1 

1 

1 

1 

<D  N. 

CJ  W 

PO  .* 

40  90 

CO  s4 

4  PO 

O'  LA 

A-  PO 

4  in 

CT  Ps 

O'  CO 

Ps  0 

O  Ps 

4  s0 

IA  PO 

4  to 

Ll  PH 

r  ^ 

PO  Ps. 

CJ  4 

4  in 

Pv  Ps- 

O'  90 

CJ  4 

in  LA 

4 

CJ  as 

as  PO 

4  Ps. 

Ps  Ps 

AJ  CT 

as  po 

4  CO 

a  4 

UJ 

CT  CA 

4  co 

PO  CT9 

4  CJ 

CJ  Ps- 

LA  a 

PO  Ps. 

CJ  CJ 

ps.  4 

•5  O' 

Ps  O 

O'  4 

PO  as 

CT  CT 

90  4 

4  po 

UJ  CL 

.J 

CJ  PO 

la  <n 

a  cj 

W  <J9 

•0  CO 

AJ  90 

CJ  as 

90  10 

A.  PO 

90  CO 

co  jp 

CJ  4 

ps*  CO 

O'  to 

90  PO 

4  «0 

o 

z 

#  • 
K  tO 

•  • 

O  vX) 

•  • 

O'  P0 

•4  4 

*  • 

PO  IA 

CO  CO 

4  4 

4  A. 

4  in 

PO  Ps* 

CJ  P0 

O'  4 

0 

4  90 

4  Ps 

CJ  4 

«S  1 

40  43 

40  40 

Pw  40 

Ps.  N. 

PS.  P*» 

90  90 

90  ifi 

CO  CO 

AJ 

«  « 

« 

CJ  4 

CJ  4 

PO  PO 

Ckf 

f 

1  « 

1  1 

1  1 

«  1 

1  1 

1  • 

1 

j 

4 

PO 

PO 

PO 

PO 

PO 

PO 

4 

AJ 

ro 

4 

4 

PO 

ro 

90 

4 

P0 

PO 

CJ 

4 

AJ 

CJ 

PO 

AJ 

4 

4 

AJ 

AJ 

AJ  PO 

AJ 

PO 

r 

! 

i 

PO 

ro 

PO 

PO 

P0 

PO 

ro 

PO 

P0 

P0 

PO 

ro 

PO 

ro 

PO 

ro 

CJ 

AJ 

PO 

PO 

PO 

PO 

P0 

PO 

P0 

PO 

PO 

PO 

PO  ro 

ro 

PO 

H 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

a 

CT 

o 

Q 

O 

CJ 

o 

CT 

o 

O 

CT 

CT 

o 

CT 

o 

o 

O 

O 

O  O 

o 

CT 

i 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4  4 

4 

4 

jet 

UJ 

III 

UI 

UI 

UJ 

UJ 

UI 

UJ 

UI 

UJ 

UJ 

(i  1 

UI 

10 

UJ 

LU 

UJ 

UJ 

UI 

UJ 

UJ 

UI 

UI 

<tl 

UI 

UI 

UJ 

UI 

UJ  UJ 

UJ 

UJ 

| 

oc 

90 

as 

4 

as 

u' 

CJ 

CO 

AJ 

rs. 

Ps. 

CJ 

O' 

CO 

90 

90 

33 

CT 

Ps. 

A. 

O' 

o 

90 

PO 

90 

CJ 

rs 

4 

4 

90  ps 

CJ 

o 

M 

*s 

o 

PO 

Ps, 

90 

4 

in 

O' 

O' 

CT 

ro 

AJ 

<£ 

90 

PO 

4 

4 

4 

90 

PS. 

00 

O' 

CJ 

03 

PO 

4 

A- 

90 

O' 

CT 

O'  ro 

4 

AJ 

O' 

T 

o 

PO 

AJ 

LA 

4 

PO 

AJ 

AJ 

CT 

4 

4 

in 

o 

90 

O 

4 

o 

90 

4 

O' 

03 

LA 

4 

CT 

4 

90 

O' 

4  Ps 

A- 

4 

< 

1-4 

O' 

O' 

90 

90 

4 

O' 

PO 

4 

O' 

O' 

LA 

o 

PO 

4 

O 

Pis 

P0 

LA 

o 

J- 

4 

in 

AJ 

fs 

PO 

CJ 

«0 

AJ 

90  4 

4 

4 

UJ 

X 

4 

90 

4 

IA 

90 

OJ 

P0 

A. 

4 

Ps 

4 

CJ 

AJ 

As 

-J- 

m 

<o 

PO 

O' 

V0 

9V 

4 

CT 

CO 

CT 

90 

O' 

4 

CA  ° 

As 

4 

i- 

X 

4 

4 

O' 

PO 

A- 

4 

C3 

00 

As 

LA 

CJ 

90 

4 

4 

A- 

C3 

4 

O' 

AJ 

O' 

90 

CO 

PO 

cn 

CJ 

O' 

<30 

ps 

90  00 

Ps 

90 

p 

o 


i 


o' 

UJ 

Z 

Ui 

0 


2 

w 

to 

w 


x 


(O 

>- 

10 


o 


o 

o 

o 


UJ 

x 

UI 


to 

ui 

to 

0 

UJ 

or 

K 

0 


AJ  AJ 

PO  CJ 

PO  AJ 

PO  ro 

r*  ro 

PO  PO 

ro  po 

CJ  4 

4  AJ 

AJ  CJ 

Al  AJ 

CJ  CJ 

AJ  4 

PO  P0 

ro  ro 

PO 

ro 

! 

a  O 

CT  O 

o  o 

o  » 

o  o 

CT  o 

CT  O 

O  CD 

a  CT 

a  o 

O  CT 

CT  O 

O  O 

CT  O 

O  Q 

CT 

o 

! 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

A  4 

4  4 

4 

4 

>-  ! 

UJ  UI 

UJ  UI 

UI  UI 

UI  UI 

UI  UI 

UI  UJ 

Ui  UI 

UJ  UJ 

UJ  UJ 

10  UJ 

UJ  \ii 

UI  UI 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UI 

UJ 

X 

ro  «> 

90  00 

4  LA 

ps  CT 

O'  O' 

4  M* 

AJ  90 

CT  PO 

90  O' 

4 

4  Al 

LA  4 

4  4 

as  90 

in  in 

CT 

O' 

1 

CD  «S 

4  PO 

CT  4 

90  90 

O'  LA 

0J  LA 

4  PO 

LA  CT 

LA  LA 

PO  LA 

Ps  4 

90  O' 

4  O' 

90  90 

CJ 

4 

u 

as  a 

CT  As 

4  PO 

90  A- 

90  N. 

CO  90 

Nr  CT 

O'  4 

90  CO 

ro  in 

^  4 

CT  4 

O'  Ps 

90  N> 

PO  00 

PO 

O' 

*  ■ 

£ 

CT  LA 

AJ  ^ 

PO  a 

Ps  90 

C0  4 

o  ro 

to  as 
as  LA 

4  <30 

90  O' 

AJ  O' 

AJ  4 

O'  AJ 

PO  co 

PO  90 

4  PO 

PS  Nr 

O'  PO 

4  LA 

CO  AJ 

4  4 

4  ro 

4  90 

as  cj 

as  aj 
ro  90 

O'  A* 

a  90 

4  CO 
<0  LA 

PO  CD 

3$j 

O'  PO 

Ps  4 
<0  4 

Ps 

CO  CO 

LA  Ps 

Ps  as 
as  CJ 

ro  ro 

in  ct 

O  AJ 

4  ps 

90 

IA 

W 

ro 

O' 

ps 

W  : 

•  • 

4  AJ 

« 

•  • 

4  P0 
t  1 

4  As 
«  1 

AJ  AJ 

(  1 

4  4 

AJ  ro 

1  1 

CJ  P0 

•  1 

4  O' 

1 

4  AJ 

AJ  4 

1  t 

AJ  AJ 

1 

O'  4 

aj  in 

4  4 

4  4 

AJ 

AJ 

1 

CJ 

AJ 

AJ 

ro 

AJ 

CJ 

ro 

P0 

PO 

PO 

AJ 

4 

CJ 

AJ 

AJ 

AJ 

AJ 

AJ 

P0 

ro 

PO 

*0 

to 

ro 

ro 

P0 

P0 

PO 

ro  po 

ro 

PO 

o 

o 

O 

o 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

CT 

O 

CT 

CT 

CT 

O 

CD 

o 

o 

CT 

a 

CT 

CT 

CT 

c* 

o 

CT  CT 

CT 

CT 

>- 

4 

4 

4 

« 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4  4 

4 

<*> 

1 

w 

LU 

UJ 

UI 

UJ 

UI 

UI 

UJ 

UJ 

UJ 

UJ 

UI 

UJ 

UJ 

UJ 

UI 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UI 

UJ 

UJ 

UJ 

UI 

UJ 

UI  UI 

UI 

UJ 

«J 

<© 

AJ 

00 

90 

PO 

90 

03 

90 

O' 

O' 

N» 

4 

ro 

AJ 

CJ 

in 

AJ 

Ps 

CT 

4 

AJ 

O' 

4 

Ps 

Ps 

O' 

90  4 

O' 

Ps 

<r 

O' 

ro 

CJ 

in 

4 

PO 

Ps 

ro 

O' 

CT 

LA 

as 

O 

a 

4 

4 

90 

4 

Ps 

CT 

90 

as 

Ps 

4 

O' 

ps 

CJ 

Ps 

CJ  4 

PO 

90 

X 

CT 

ro 

4 

4 

90 

O' 

O' 

4 

Ps 

4 

Ps 

CJ 

LA 

as 

4 

Ps 

a 

as 

P0 

90 

as 

eg 

CT 

O' 

LA 

AJ 

90 

90 

CT  4 

4 

Ps 

c* 

90 

PO 

as 

4 

PS 

PO 

4 

rs 

as 

CO 

90 

**4 

4 

O' 

Ps 

90 

ps 

90 

CJ 

CD 

4 

o 

4 

P0 

AJ 

4 

O 

90 

as  LA 

4 

o 

Ps 

<50 

o 

O' 

ps 

LA 

4 

O' 

O' 

o 

LA 

rH 

4 

ps 

in 

Ps 

AJ 

Ps 

CT 

wi 

ro 

-P 

CO 

Ps 

90 

JP 

Jt 

PO  90 

LA 

Ps 

z 

AJ 

LA 

AJ 

Ps 

AJ 

LA 

LA 

CJ 

a 

4 

O' 

CT 

10 

AJ 

CT 

o 

4 

90 

eg 

O' 

90 

as 

O' 

4 

O' 

PO 

ro 

4  AJ 

PS 

as 

at 

GO 

4 

4 

90 

1ft 

4 

PO 

4 

4 

Ps 

4 

AJ 

P0 

in 

AJ 

«0 

90 

ro 

ro 

in 

4 

90 

4 

AJ 

PO 

4 

tC 

p"  in 

CJ 

CJ 

< 

i 

1 

»• 

1 

* 

• 

< 

1 

1 

1 

» 

i 

1 

l 

t 

1 

1 

1 

1 

1 

1 

1  t 

1 

1 

PO 

PO 

to 

P0 

PO 

PO 

ro 

PO 

PO 

P0 

P0 

PO 

P0 

ro 

ro 

ro 

CJ 

CJ 

ro 

AJ 

CJ 

AJ 

CJ 

AJ 

4 

AJ 

PO 

PO 

AJ  cj 

CO 

AJ 

CD 

o 

o 

CD 

o 

o 

o 

o 

o 

o 

CD 

CT 

CD 

o 

CD 

o 

o 

o 

CD 

CT 

CD 

O 

o 

CT 

O 

CD 

CT 

CD 

O  CT 

o 

O 

X 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4  4 

4 

4 

1 

UI 

UJ 

UI 

UJ 

UI 

UJ 

UJ 

Id 

UJ 

UJ 

UI 

u 

UI 

UI 

UJ 

UI 

UJ 

•u 

UJ 

UJ 

UJ 

UI 

UI 

UJ 

UI 

UJ 

UI 

UI 

UI  UJ 

UJ 

UJ 

-J 

PO 

rs 

Ps 

o 

4 

PO 

Ps 

O' 

4 

cs 

CO 

AJ 

O' 

Ps 

in 

LA 

CD 

<30 

<0 

4 

Ps 

90 

CT 

LA 

AJ 

CD 

90 

4 

LA  CO 

90 

Al 

<c 

P0 

in 

ps 

ro 

O' 

4 

4 

O' 

Ps 

CT 

O' 

4 

4 

4 

as 

Ps 

e? 

O' 

<© 

LA 

Ps 

ro 

N 

in 

CT 

AJ 

Ps 

PO 

90  C 

eg 

AJ 

X 

O' 

90 

4 

PO 

<0 

CT 

O 

ps 

LA 

Ps 

O' 

A* 

AJ 

PO 

fj 

eg 

o 

LA 

4 

C0 

O 

O' 

90 

O' 

4 

60 

CJ 

4 

LA  oo 

CO 

O' 

o' 

Ps 

PO 

LA 

as 

CT 

Ps 

PO 

as 

O 

LA 

O' 

«S 

IA 

4 

ro 

ro 

Ps 

ro 

O' 

4 

PO 

\D 

P0 

Ps 

o 

4 

as 

ro 

Ps  a? 

4 

PO 

o 

O' 

90 

90 

PO 

ro 

PO 

Ps 

Ps 

ro 

LA 

in 

O' 

Ai 

O 

4 

CJ 

4 

CD 

90 

90 

in 

m 

a 

CJ 

Ps 

p- 

4 

4  ■ 

fs  cj 

C3 

4 

2 

PO 

4 

Ps 

ro 

in 

CT 

AJ 

CJ 

PO 

*4 

CT 

AJ 

AJ 

in 

Ps 

CT 

AJ 

4 

CT 

in 

PO 

4 

O' 

CJ 

LA 

0' 

4 

Ps 

LA  as 

co 

4 

• 

co 

• 

00 

• 

90 

• 

4 

• 

90 

• 

90 

• 

Ps 

• 

4 

• 

LA 

• 

LA 

a! 

4 

Ps 

• 

4 

4 

• 

4 

PJ 

* 

AJ 

AJ 

4 

90 

4 

4 

P0 

Ps 

4 

4 

4 

4 

4  N 

4 

4 

» 

i 

t 

1 

1 

« 

1 

1 

1 

1 

» 

1 

1 

« 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I  1 

i 

1 

to 


«J 

2 

O 

o 


to 

UI 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4  4 

4  4 

4 

4 

4  4 

4 

4 

4 

4 

o 

O 

rs  ct 

O 

CT 

CD 

CT 

CD 

CT 

C3  CD 

CD 

a 

a 

CT 

O 

CT 

CT 

O 

CD  CT 

CT  O 

CD 

CD 

CT  O 

CD 

CT 

CD 

O 

6f 

1 

1 

i  i 

t 

l 

» 

1 

1 

< 

t  t 

t 

1 

t 

1 

1 

J 

1 

1 

1  • 

i  • 

1 

1 

1  1 

1 

1 

1 

1 

UJ 

UI 

UI 

UI  LJ 

UI 

LU 

UJ 

UJ 

UJ 

UJ 

UJ  UJ 

UI 

UI 

Ui 

UJ 

UJ 

UJ 

UJ 

UJ 

tu  UJ 

ui  uj 

UJ 

UJ 

UI  UI 

UJ 

UJ 

UJ 

Uj 

N 

o 

CT 

CT 

CT  CT 

CD 

CD 

o 

o 

C3 

o 

CD  O 

O 

CD 

o 

o 

CD 

CT 

o 

o 

®  CD 

CT  O 

o 

o 

CT  O 

o 

CT 

CT 

CD 

UI 

2 

CT 

CT 

CD  O 

LJ 

O 

o 

CT 

O 

o 

a  o 

CT 

0 

o 

CD 

O 

O 

o 

o 

O  C3 

CD  O 

CT 

o 

CD  O 

o 

CD 

CT 

CT 

to 

Orf 

or 

CT 

CD 

CT  CD 

CD 

CD 

o 

CT 

CT 

o 

Cl  CD 

CD 

CT 

CD 

CD 

o 

CT 

o 

CT 

Q  CD 

CD  CD 

CD 

is 

a  a 

CT 

CT 

CT 

O 

S3 

Ps 

o 

CT 

CD  a 

CT 

CD 

CJ 

O 

m 

o 

cd  a 

CJ 

O 

C» 

CT 

CT 

C3 

o 

0 

CD  C * 

CD  O 

a 

a 

O  CD 

a 

O 

a 

CD 

4 

IA 

4 

4 

.4  Ps 

4 

Ps 

4 

Ps 

4 

K. 

4  4 

4 

4 

4 

4 

4 

*<  . 

4 

4  4 

4  4 

4 

4 

4  4 

4 

4 

4 

4 

U 

4 

4 

4 

a  90 

CT 

90 

CD 

90 

o 

90 

4  4 

4 

4 

4 

4 

4 

4 

# 

4  4 

4  4 

4 

4 

4  -r 

4 

4 

4 

O 

• 

4 

• 

4 

•  • 

4  4 

4 

9 

4 

4 

4 

• 

4 

4 

4  4 

4 

4 

4 

4 

4 

4 

4 

4 

4  4 

4  4 

4 

4 

4  4 

4 

4 

4 

4 

I 

1 

t 

1 

f 

1 

1 

1 

1 

1 

« 

1 

1 

1 

1 

1 

2 

UJ  • 

r  o 

UI  Hi 

-J 

UJ 


o'  o 

«5 


4  AJ  PO  IA  v0  Ps 

09  O'  O'  O'  O'  o 


B-5 


O' 

o 


fsJ  PO 


11734QE*Q3 


i 

1 

i 

1 

j 

i 

i 

NADC- 

77149 

_3° 

1 

i 

PD  ro 

fO  K) 

P)  -t 

PD  PD 

4-  4 

J  4 

PD  PD 

PD  PD 

4  PD 

ro  4 

pd  ro 

ro  pd 

! 

o  o 

O  CJJ 

o  O 

O  O 

o  a 

©  o 

©  © 

O  CD 

©  CD 

o  © 

©  o 

CD  CD 

! 

♦  4 

■4  4* 

4-  4- 

4*  4- 

4  4 

4-  4 

4  4 

4  -4 

4  4 

4  4 

4  4 

r\j 

J 

UJ  UJ 

U)  UJ 

UJ  UJ 

LjJ  U.» 

LU  UJ 

UJ  LU 

UJ  IU 

UJ  LU 

UJ  LU 

UJ  IU 

UJ  UJ 

©  © 

u> 

i 

a  © 

03  O) 

CD  P— 

O  P3 

4  oo 

CP  «3 

cr  co 

03  ro 

03  LA 

PD  03 

PD  o 

©  AJ 

1  X  <1 

N.  M 

C5  <30 

PD  CJ 

Pw  ^4 

*4  IA 

PD  CO 

«3  fP 

03  © 

PD  03 

©  © 

©  a 

4  PD 

1  <f  UJ 

©  © 

.4  0D 

.A  iA 

IP  C3 

,4  ro 

cp  rv 

fM  4 

i<n  .r 

la 

^  PD 

fC  mi 

PJ  CM 

X  X 

4  cj 

O  Jf 

C3  f\J 

»4  O 

N*. 

CP  aO 

CJ  «r4 

IA  CM 

cj  cr 

PD  CJ 

LA  *4 

4  4 

to 

N. 

fO  CP 

IA  — » 

LA  CP 

P-  CJ 

oo  03 

LA  4 

a  cp 

«  P3 

LA  <M 

<r4  N. 

©  © 

! 

4  CM 

a  -t 

-T  C3 

«4  OD 

CD  OD 

CJ  P3 

vi3  *4 

IA  CP 

O  CP 

*4  CJ 

©  o 

CM  tv 

W 

! 

•  • 

«  • 

•  • 

•  * 

•  • 

«  • 

*  • 

«  • 

«  « 

•  « 

•  • 

•  e 

LD 

< 

in  in 

IA  CJ 

•0  -H 

CP  co 

-»4  *4 

oo  J3 

v£>  N. 

▼H  CP 

©  *4 

Pw  © 

4  4 

Cl 

i 

t 

j-  ro 

»o  ro 

J-  ~t 

^  -* 

4  4 

4  4 

4  4 

4  4 

4  ro 

4  4 

ro  ro 

©  © 

! 

H 

o  o 

C3  CD 

CD  CD 

O  O 

o  a 

o  a 

o  o 

©  O 

o  o 

a  o 

a  cj 

a  o 

4  ♦ 

4-  4- 

4.  4- 

4  4 

4  4 

4-  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4 

«z 

UJ  UJ 

UJ  lit 

UJ  UJ 

LU  LU 

UJ  Ul 

UJ  LU 

UJ  UJ 

LU  UJ 

UJ  LU 

LU  UJ 

UJ  UJ 

©  © 

K 

or 

cr  cr 

W  v-l 

^  PD 

-r  O 

4  P3 

< r  o 

(T  © 

O  CP 

mi  PD 

4  LA 

o  cr 

cp  o 

< 

M  m>  O 

W  »4 

O 

or  cm 

*4  03 

cj  a 

cr  w 

©  u3 

©  CJ 

mi  LA 

CP  4 

tv  © 

© 

t*  z 

4  © 

o  oo 

CJ  aO 

-r 

v0  03 

4  <M 

cr  n. 

-4  LA 

4  N. 

© 

<T  © 

©  Q 

mi 

Ctf  <  »4 

00  S- 

€D  C3 

CP  PD 

CO  PD 

03  <P 

C.  P-. 

03  a 

K,  -4 

PD  CP 

©  CJ 

to  in 

©  © 

V 

UJ  x 

PD  N. 

03  CP 

\\l  w 

*4  03 

03  PD 

4 

LA  PD 

C*-  4 

CJ  P- 

^  cr 

u  © 

IA  CP 

cr 

h~  r 

O  © 

03  IA 

IA  *H 

N  0) 

CD  PD 

o  © 

03  <*4 

ro  4 

4  K- 

©  © 

©  ro 

©  CJ 

L5 

W  CT* 

K  fO 

w4  AJ 

♦4  *r4 

Cj” 

P>  -4 

W  mi 

CJ  CP 

W 

CP  CP 

z 

O 

1  1 

1  1 

1  t 

1  I 

I  1 

t  1 

t  t 

I  t 

1  1 

i  i 

I  I 

1  9 

< 

**  c* 

a; 

UJ 

h 

i  ^ 

to 

w 

CM  CO 

CD  P3 

P)  CJ 

P5  CM 

CM  CJ 

PD  PD 

CJ  CJ 

CJ  PD 

ro  4 

ro  pd 

PD  PD 

PD  ro 

< 

a  o 

o  o 

o  o 

a  © 

o  o 

O  © 

o  a 

o  a 

o  a 

o  o 

O  CD 

o  o 

z 

to 

4-  4 

*  4. 

4»  4> 

4  4 

*  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

* 

1  w 

UJ  Iti 

lit  UJ 

UJ  UJ 

UJ  Ul 

UJ  iu 

UJ  LU 

LU  UJ 

UJ  Ui 

UJ  UJ 

Ul  UJ 

Ul  UJ 

JjJ  UJ 

to  O' 

CJ  © 

CJ  *4 

^  03 

03  LA 

eo  03 

PD  CP 

*4  CP 

*4  CJ 

CJ  LA 

CM  O 

in  mi 

4  4 

to  to  o 

CM  — ! 

O  03 

PD  vO 

cp  or 

03  Cj 

LA 

CJ  4 

CJ  *4 

50  4 

S.  03 

mi  in 

^4  CJ 

tn 

UJ  “5 

LA  IA 

CO  IA 

CJ  03 

vr>  CO 

CJ  P- 

LA  LA 

CP  <£> 

pw  W 

o  CP 

N-  ^ 

©  © 

©  4 

s. 

►-  Ctf  «* 

m4  CO 

CO  03 

cr*  LA 

ct3  CO 

r4  4 

in  cj 

LA  OO 

ao  a 

03  CP 

4  O' 

A-  © 

4  O 

a* 

w  r 

IA  © 

CP  CP 

a  LA 

N-  &D 

03  CP 

N.  © 

LA  LA 

CP  K 

K  O 

N.  mi 

CJ  K, 

*4  N. 

>h 

X  to 

CO  © 

PD  PD 

03  «0 

^4  ^ 

C*  03 

P D  CP 

PD  Pv, 

LA  LA 

LA  a 

©  IA 

©  IA 

o  cj 

■  * 

UJ  -J 

IA  CO 

CO  ^ 

'H  CO 

^4  K. 

03  CP 

4  CO 

P.  CP 

P.  "H 

CJ 

LA 

LA  PD 

mi  CM 

00 

<1 

t 

1 

t 

1 

1 

* 

X  0, 

! 

*-* 

i 

UI  o 

X 

•X)  IA 

in  (p 

O  03 

fs»  CP 

H  N- 

<4  PD 

LA  *4 

©  LA 

■»4  *4 

a  4 

©  CJ 

•4  4 

LJ 

-J  ^ 

J-  03 

-»-4 

«0 

»4  CP 

IA  4 

PD  PD 

N.  CJ 

03  a 

o4  S. 

CJ  LA 

©  4 

IA  LA 

ee 

C*  UJ 

PD  «*-< 

CJ  CP 

o  o 

O  W 

CP  LA 

03  4 

4  cr 

CP  N. 

CP  ^4 

P*  N- 

CJ  CJ 

(P  »4 

X 

LJ  0-  -J 

03  © 

P-  <H 

03  CM 

CJ  p- 

<p  03 

OO  co 

cr  cr 

cj  cr 

03  t4 

4  lA 

©  LA 

CC  la 

MJ 

o 

•  • 

•  • 

•  « 

•  • 

•  • 

•  • 

«  • 

•  • 

•  • 

«  • 

•  • 

•  « 

L) 

z 

<yv  n. 

CO  ro 

LA  J- 

«©  PD 

CP  PD 

pd  ro 

o  CP 

PD 

CP  © 

N.  ro 

©  © 

&  4 

W 

<* 

ifi  03 

t 

CJ  <*4 

1  1 

*4  *4 

| 

t 

*4 

CJ  CJ 

*4  CM 

D 

ft? 

1  1 

1  t 

I 

KZ 

1 

Li 

90  ro 

CM  CM 

PD  PD 

PD  PD 

PD  PD 

PD  PD 

w  ro 

•4  PD 

PD  PD 

ro  PD 

ro  ro 

©  © 

1 

i 

«  o 

©  O 

a  © 

a  o 

o  a 

©  © 

a  o 

©  a 

o  a 

a  o 

o  a 

C9  O 

*  4 

4-  * 

4i  * 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

U!  UJ 

UJ  UJ 

LU  UJ 

UJ  UJ 

UJ  UJ 

LU  LU 

LU  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  © 

©  © 

tD  X 

cp  od 

a  cd 

in  -*-« 

<H  P) 

03  O 

CJ  LA 

n.  cr 

\D  4 

ro  © 

CM  LA 

©  ro 

©  rv 

t 

a  -4 

j-  a 

P~  P0 

O  CJ 

4  PD 

N.  CJ 

CO  *4 

N.  PD 

©  CP 

O'  LA 

PD  PD 

©  © 

z  x  a: 

CO  O' 

03  «3 

PD  P*. 

J*  CM 

*4  P*. 

■*4  N. 

03  cr 

P-  CJ 

CP  lO 

4  *0 

©  ro 

o  PD 

LU  <t 

CP  CM 

PD 

LA 

CO  eo 

4  O 

03  co 

©  4 

ro  p- 

CJ  -J 

CJ  mt 

K.  CM 

<hU 

IA  —< 

K.  N- 

«D  -4 

©  CM 

CJ  PD 

PD  *D 

CJ  OP 

4  CD 

<r  wd 

o  CM 

a  n. 

IO  mi 

to  X 

IA  P* 

P.  N. 

LA  CO 

LA  -H 

CP  4 

P»  cO 

CJ  o 

P*»  «H 

LA  4 

t4  lA 

mi  mi 

©  © 

M  >  C0 

•  • 

•  • 

•  • 

«  • 

•  • 

•  • 

•  « 

t  • 

•  * 

•  « 

c  • 

•  • 

(0 

PD  PD 

CJ 

03  4* 

CO  <*4 

03  P- 

W  i4 

pd  CJ 

03  mi 

PD  ro 

CM  -4 

©  tn 

CJ  PD 

Of 

t  1 

1 

1  1 

1  1 

1  1 

1 

o 

U-  <* 

1  o 

(VJ  CM 

PD  PD 

«#■  ^ 

J*  ~t 

4  4 

4*  4 

4  4 

4  4 

4  ro 

4  4 

pd  ro 

ro  to 

!  O 

O  O 

a  d 

O  CD 

cs  o 

CD  © 

a  o 

o  a 

©  © 

©  © 

©  © 

CD  O 

C3  CD 

o  >- 

4  * 

+  + 

4.  <4 

4  4 

4  4 

4.  4- 

4  4 

<fr  4 

4  4 

4  4 

4  A 

4  4 

-J  1 

UJ  UJ 

UJ  UJ 

UJ  LU 

UJ  LU 

UJ  UJ 

LU  LU 

LU  LU 

LU  UJ 

UJ  UJ 

UJ  UJ 

©  © 

©  © 

l~  -J 

h-  a 

<c  n 

~T 

LA  O' 

03  CP 

cr  co 

la  a 

in  in 

N.  LA 

CP  P- 

«  fv3 

©  mi 

<  Z  «t 

mi  ro 

CJ  ^ 

P-  03 

cp  a 

PD  4 

<4  O 

«D  PD 

03  © 

O  -»4 

fO  4 

*4  CP 

mi  ro 

iu  r 

03  IA 

PD  P0 

Of  OD 

«H  cO 

p.  cr 

P-  CP 

LA  P. 

O  CP 

*4  PD 

LA  *0 

*4  CJ 

*“t  © 

i 

O'  X  (X 

O  CO 

IA  IA 

P>  w 

LA  LA 

4  © 

LA  4 

4  ro 

P-  PD 

CJ  03 

Q  © 

4  4 

©  o 

U 

UJ  o 

0)  CO 

^  N. 

•r-l  CP 

P.  LA 

4  LA 

O  PD 

CP  rr* 

c-  ro 

03  03 

CD  © 

4  © 

4  tn 

UJ 

UJ  J  z 

CP  03 

03  IA 

CM  CP 

OD  03 

«3  t4 

O  © 

LA  o 

PD  4 

PD  mi 

K.  © 

LA  N. 

©  © 

CD 

UJ 

•  • 

•  • 

•  • 

•  « 

•  • 

•  • 

*  • 

*  • 

•  « 

•  * 

e  * 

•  • 

O 

z 

fv  03 

tv  PD 

*4  ^ 

*4  ro 

PD 

**4 

*4  «4 

cj  <r 

mi  mi 

©  © 

©  in 

X 

z 

1  « 

1  1 

1  1 

1  1 

«  1 

t  1 

t  1 

I  1 

1  ! 

I  1 

9  f 

i  i 

LJ  M 

o 

M 

12  to 

ro  ro 

PD  PD 

PD  PD 

CJ  CJ 

PD  PD 

PD  PD 

CJ  CM 

CJ  PD 

pd  ro 

PD  ro 

ro  cm 

CJ  cj 

UJ 

a  o 

a  o 

CD  © 

o  © 

©  o 

c:  © 

©  © 

©  © 

©  O 

a  o 

o  a 

o  o 

to 

,  to  X 

*  ♦ 

<4  * 

4>  4> 

4  4 

4  4 

4  4 

4  4 

4.  > 

4  4 

4  4 

4  4. 

4  4 

to  f 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

IU  UJ 

UJ  UJ 

UJ  UJ 

uj  tg 

uj  ul 

©  © 

©  © 

UJ 

2  UJ  *J 

or  tn 

Cl  PD 

PD  CO 

*4  CD 

O  4 

uc,  4 

CP  00 

PD  © 

cj  cr 

O 

LA  O 

4  mi 

z 

O'  «* 

Ps,  mi 

CO  CP 

PD  P- 

CO  N. 

\XJ  4 

*4  N. 

4 

*4  03 

CJ  PD 

CJ  © 

ro  LA 

O  LA 

M 

M  »-  X 

cr  s- 

O 

O  a 

CP  vjO 

03  03 

03  LA 

LA  a? 

CM  4 

«o  o 

LA  O 

cp  cr 

in  s. 

U. 

(O  O' 

ro  a? 

O  *D 

aO  LA 

<4  03 

CM  ^ 

Cj  CP 

**  a 

CJ  PD 

CP  03 

a  4 

A-  P- 

©  7* 

o 

o>  4 

N-  «0 

^  « 

OD  LA 

4  K- 

cc  N. 

*4  03 

O  CP 

©  CO 

LA  W 

©  LA 

©  CJ 

UJ 

z 

C3  w 

PD  PD 

in  w 

a  P*- 

03  P- 

4  N. 

*•4  d 

o3  4 

mi  4 

4  4 

IA  O' 

C5  CJ 

* 

o 

to 

•  • 

«  • 

•  « 

•  • 

•  o 

«  « 

*  • 

•  • 

•  • 

•  * 

*  » 

•  e 

< 

cr  *> 

CO  ^ 

H  CO 

no  0) 

*4  CM 

4  O0 

W  vX 

P*>  »4 

pd  a> 

JMSA 

(M  O' 

*t  © 

-J 

LJ 

l  l 

«  I 

t  1 

t 

1 

• 

t 

u 

LD 

10 

1 

1 

1 

- 

u. 

to 

UJ 

UJ 

*4  mi 

*4  v4 

*r4 

«4 

*4  *4 

•rJ  «4 

W  -4 

<4  mi 

•4  *4 

*4  n4 

*4  *4 

mi  mi 

K 

o  o 

a  w 

a  o 

W  CD 

a  cd 

©  tu 

©  © 

O 

a  cr* 

OO 

*-J  CD 

CJ  «-> 

w 

a: 

1  « 

i  « 

i  i 

«  t 

t  1 

I  1 

«  1 

I  1 

«  1 

1  t 

1  1 

9  t 

to 

UJ 

UJ  UJ 

UJ  UJ 

UJ  IU 

Ut  LU 

UJ  LU 

LU  M 

LU  LU 

UJ  LU 

UJ  UJ 

UJ4U 

©  UJ 

©  UJ 

o 

u*  o 

a  o 

o  o 

O  C3 

©  a 

o  o 

o  o 

©  O 

o  © 

O  © 

©  o 

CD  O 

o  a 

a 

UJ  z 

o  a 

O  CD 

a  o 

©  CD 

CD  O 

o  a 

CD  O 

a  o 

o  o 

©  O 

O  O 

o  a 

**  to 

to  o/'  <r 

o  a 

CD  O 

O  CD 

a  cj 

cn  cd 

CD  © 

a  © 

©  © 

©  © 

a  n 

O  O 

o  o 

C  IA 

m  j— 

o  c? 

c?  e 3 

Cl  O 

CD  © 

o  © 

©  o 

a  © 

o  c> 

©  © 

O  *3 

©  O 

o  o 

U  1 

>- 

i-»  CO 

W~4  «H 

*4  w 

•4  «4 

4  ~4 

•4  W 

^4  »-< 

4  P* 

4  N. 

4  K. 

4P. 

»4  *4 

9- 

-J 

L- 

or  or 

or  j- 

or  or 

-P  4- 

4  4 

4  4 

©  03 

©  03 

C3  O 

©  <3 

4  4 

4  4 

;  x 

z 

CD 

•  • 

•  • 

*>  • 

•  * 

»  ♦ 

«  • 

•  « 

•  • 

•  • 

•  • 

•  * 

•  ♦ 

*  t3 

o 

*4  _4 

^4  4 

«4  -4 

t4  **4 

-4  *4 

•4  v4 

*4  *-* 

*4  4 

«4  m4 

ro  i-i 

t 

t 

1 

t 

1 

1 

» 

t 

1 

1 

t 

( 

i 

o 

X  U. 

mJ 

Cf 

•X 

CD  UJ 

o 

U 

IA 

CM 

O 

«4 

CJ 

PD 

CP 

© 

4 

CJ 

PD 

4 

UJ 

z 

-r-4 

IA 

K 

N. 

N~ 

N. 

K. 

o 

© 

to 

© 

© 

(V 

IU  • 

«4 

«4 

*4 

*4 

mi 

•4 

<r4 

•4 

4 

4 

u. 

X  o 

UJ  W 

-J 

UJ 

- 

B-6 

corf  C0HPCSITE  FUSELAGE  FINE  GRID  MODEL  ■  ~  .  DECEMBER  "18 i  1975 "  NASTRAN  9/16F7L  PAGE 

F  H  E.E.  rLXGHT-55 


m 


z 

o 


o 

-J 

< 

o 


j 

M 

r«  "i  “7  7  n 

■30 

1 

' 

TO  TO 

TO  70 

FO  TO 

TO  to 

SO  TO 

TO  TO 

jvj  Kj  i’7 

..  f. 

aa  ro 

VT.  ^ 

CM 

Kp  fA 

m  m 

P0  f<0 

} 

a  o 

o  o 

c?  o 

CD  O 

O  C£ 

CT  CD 

©  o  r:.  CD 

CD  CD 

o  o 

C?  €"• 

o  o 

O  SDS 

O  CD 

o  o 

o  o 

♦  ♦ 

<£>  <7 

4  -ft* 

❖  <« 

<fc-  <6 

•i-  <* 

<>  *  i-  .<■ 

<.  v> 

-i-  «> 

r>  <t> 

0>  ■<!- 

^  <> 

g-- 

,:;■>  <t; 

UJ  Ul 

Id  UJ 

Ul  UJ 

Ui  ui 

LiJ  UJ 

1-lJ  UJ 

W  UJ  UJ  UJ 

UJ  UJ 

UJ  id 

b'J  u« 

UJ  UJ 

UJ  Ul 

UJ  UJ 

UJ  UJ 

■Li  J  UJ 

Q£ 

CO  *4 

k  eg 

4’  eg 

CT  CT 

U  CT< 

4  7- 

TO  F»  CT  CM 

CT,'  .? 

<P  ■  ■  • 

^  K- 

v<?  UJ 

<5rj 

LA  ^ 

LA  P0 

LA  v» 

X  <f 

A/  cp 

cO  C3 

■*""$  03 

K, 

CT  Ci 

ry.  CT 

-5'  CS  ro  -,j 

CD  CT 

CD  cs 

1’  C3 

(7>  N-, 

CA  P7 

CD  A  ? 

1A  CO 

«r  uj 

T-»  P- 

CT-  US 

lA  CD 

P0  TO 

4 

CP  CD 

fO  cr>  N.  4 

O  D 

ers  o 

AJ 

lA  cs'.i 

P-.  P^ 

—1  LA 

u%  r-o 

a  s  co 

ar  X 

<T»  rsj 

K.  O 

Cg  <P 

K  O'* 

J?  LA 

CT  LA 

eo  .i'  ;o  CT 

FO  'rj 

*.-■!  CT 

vA  c,3 

vO  o4 

LA 

LA 

»4j  rA 

f\l  cO 

(/) 

N-  4 

CP  O 

CT  4 

(K.  03 

ci  ct 

4  CP 

0-  ^  4  CT 

©  CT 

4  4’ 

«5*  vr> 

^  lO 

aj  m 

k£j  l0 

IJVi^ 

O  -Is 

m  *3 

ao  *n 

FO  CT 

IPs  aO 

LA  CT 

CD  C£ 

£!S  CT.1  70  CT 

?*., 

r--'!  0v-( 

IPS  CT/ 

^  -5* 

KJ  C3 

Al  CO 

LA  lQ 

VCj  VLV 

*  • 

€  9 

®  « 

ft  o 

o  c 

o  s 

C  ®  ft  c 

<3  G 

0  o 

o  o 

©  © 

o  o 

o  V 

{jj  ^ 

0  o 

AJ  AJ 

CT  CT 

LA  CT 

LA  CT 

?0  FO 

fo  r-0 

J?'  4*  -0  M 

4  4 

ir>  4- 

ftv 

<?~1 

4'  4’ 

f  7  ;?7 

Kj 

(\J  AJ 

M  PO 

KJ  F0 

fVJ 

Ki  m 

*ry 

F7  F0 

f/.  f'0 

'•o  ;-o 

?••  }  ?7 

JL-J  5rB, 

SO  PO 

no  CM 

KJ  CM 

P7  fO 

!*>  FO 

C5  O 

♦  ♦ 

O  O 

u  «♦> 

o  c? 

g*  4 

O  O 

iji  «J> 

o  © 

o  * 

a  * 

0  s. 

©  © 

f  ? 

©  o 

rD  cN 

tr?  o 

<fc.  * 

©  o 

&  4* 

o  © 

<S  tji 

©  © 

<a  *t> 

£21  © 

©  © 
<!> 

< 

Ul  Ui 

Ul  Ul 

UJ  Ul 

Ui  UJ 

UJ  UJ 

UJ  UJ 

UJ  LU 

U>  Ul 

UJ  U.I 

UJ  UJ 

U?  UJ 

W  Ul 

Ul  UJ 

UJ  tiJ 

UJ  1,4 

UJ  UJ 

; 

cr: 

N-  O 

cm  *n 

CO  o 

l0  CA 

©  lA 

LTi  00 

LA  lA 

©  4 

cO  4 

C5  eo 

cs  L7 

vA  CM 

fO  4 

4  CA 

CM  KJ 

4  f* 

W  « 

o 

K.  CA 

O'1  N- 

«C?  l0 

(Ti  CO 

«?  ^ 

cO 

lO  O 

CT'  PA 

4  LA 

£3  rr*. 

4  K. 

vO  fO 

?£>  P  „ 

kD  LA 

AJ  LA 

AT 

CT>  W 

a>  ao 

ac  « 

CO  ro 

70  © 

j*  n 

0^  GO 

vO  <  3 

f-0 

CT  ?“■- 

LA  4 

fcs.  «0 

e-4  LA 

CA  W 

KJ  CO 

<>---!  eo 

0^  < 

M 

cr»  o 

LA  ^ 

CM  *0 

—J  4“ 

CM  © 

GD  CO 

ro  l0 

4? 

J?  LA 

«  4 

JO 

^  CA 

CM  vO 

4  fO 

LA  K: 

TO  © 

y 

r 

l0  W 

K  lO 

a  la 

lA 

^  4- 

©  ^ 

to  1< 

©  <' 

K.  «'• 

U)  4 

?^r  CP 

©  « 

LA  <\J 

LA  CM 

©  C3 

CM  ^ 

H  X 

W  J- 

O  (M 

N*  l0 

LA  LA 

LA  PO 

4  ^ 

CM  LA 

4  eo 

fv».  .,‘7 

-r'l 

if^.  or- 

?Lv  4 

eo  LA 

CA  F»=. 

cn 

AO  4 

CO 

•  ft 

«  • 

ft  o 

0  o 

c  c 

C  ffl 

c  e 

C  t' 

c  c 

0  J 

«  e- 

G  Q 

9  0 

®  0 

e  o 

©  o 

O 

n 
w  ctr 

AJ  LA 

AJ  W 

1 

^  CM 

J 

<tH  CM 

LA  LA 

e  c 

4  --■£■ 

7  s 

LA  4 

S  3 

CO'  FO 

9  S 

s  4 
c  s 

4’  ?A 
£  2 

FO  JA.J 

v  e 

JO  CNJ 

S  C 

«p4  4 

e  s 

vrj  O*, 

fi  8 

CM  FO 

9  5 

4  4 
t  3 

|  UJ 
!  ~ 

TO  fO 

4  4 

4  4 

4  4 

r-o  ro 

fO  ro 

P0  TO 

fO 

ro  .*■■':■ 

ro  ro 

ro  HI 

t\J  AJ 

CM  ?0 

cm  ro 

fO  TO 

to  r  o 

i 

c?  o 

©  o 

©  CO 

©  o 

o  © 

CD  © 

a  © 

© 

CD 

©  C-j 

s;;  C3 

CS  2SV 

O  C3 

©  O 

O  C3 

©  c? 

C3  © 

j  CO 

4>  4- 

4  & 

4-  <*■ 

«?>  a 

&  o 

«i-  0-> 

<b  A 

<1, 

ti¬ 

4-  A 

<6  tb 

-j,  -;■- 

<&>  <S 

I  Ul 

l  co  a; 

Ul  UJ 

UJ  UJ 

UJ  LiJ 

UJ  UJ 

til  UJ 

UJ  L»J 

UJ  LiJ 

UJ 

Ul 

UJ  UJ 

l»)  w 

UJ  u? 

ll  j  UJ 

UJ  UJ 

III  UJ 

UJ  UJ 

UJ  UJ 

ro  M 

A,  ro 

CM  © 

K)  & 

4  4 

ro  mo 

©  © 

A» 

o 

CM  LA 

CA  LA 

ffi  4' 

LA  LA 

€0  «?<l 

F0  © 

CP  i'-o 

JD  vO 

(A  to  O 

LA  ct 

LA 

CT  TO 

V\  ro 

CM  CO 

O  t*2 

K~-  4 

CM 

CM  O 

vD  «*S 

*o  Cfl 

r-o  cs 

<53  CM 

l0  4 

4  O’ 

cO  O 

UJ  -> 

4  l0 

TO  FO 

K.  4 

l0  4 

M5  ^ 

LA  cO 

N.  €T'< 

cr- 

o 

4 

©  TO 

©  o«J 

tA  4 

-c-J  ~F7 

©  Tv. 

vjD  LA 

Ao  ro 

H-  cv  < 

l0  vO 

a  ro 

CM  4 

vA  CM 

\Q  © 

4  *H 

A.?  CM 

cs 

CP> 

ro  ft-i 

O 

i.  A 

4)  f-v= 

4  SO 

4  ®5 

fv>  © 

CM  LA 

K-  z 

K.  CM 

o  ro 

4  U) 

l0  CM 

TO  CA 

O  CO 

vO  «H 

© 

Pv> 

Aj  c? 

<s-l  4 

er^’5  O’ 

r>  ro 

v-t 

ro  LA 

ro  LA 

cO  V0 

2  CO 

fO  CM 

CM  *H 

Ai  O 

CM 

4  A'1 

v£>  C  3 

&"■  lA 

CM 

ro 

O  C,> 

«-■'!  *0 

■c'l  a 

A  -  ,  ^3 

Qs  fO 

N,  r  <- 

<H  © 

m  6? 

i 

UJ  -i 

ft  • 

c  « 

o  « 

e  © 

0  c 

o  c 

c  0 

9 

o 

0  0 

®  c 

©  o 

ft  ft 

ft  « 

«  « 

«  e 

6  u 

in  la 

*jH 

v=3  •?«} 

c*-ll 

r!  ^ 

w  ro 

fO 

fO 

lA  4 

Wp  ;A 

CV?  ?■> 

er»  la 

fM  <r4 

LA  CM 

v9  v0 

CM  CM 

1-4 

Ul  o 


2 

P-l  CP 

CM  vjO 

O'  «0 

co  ro 

cp.  or- 

cm  ev 

\£}  H. 

(M,  05 

G3  cM 

tea  4 

4 

©  us 

<■0  v© 

O  4 

4  N. 

LA  4 

-J  W 

K>  CM 

CP  4 

4  4 

LA  4 

LA  4 

K3  lA 

CP  CM 

N.  CM 

lA  -H 

4  O 

60  IA 

4  PC- 

CM  LA 

fv  TO 

FO  4 

4  N- 

i  cy  uj 

vD  T— 

ro  — I 

«U  *4 

M)  ao 

TO  © 

C0  Ki 

©  <0 

cO  4 

© 

lA  M) 

K.  O 

CM 

«r*»  <f » 

CP 

LA  —J 

CO  'tO 

UJ  CL  -J 

00  U) 

CP  <7> 

K  CA 

©  4 

iA  4 

CM  © 

v0 

v-!  k0 

«  v.0 

€5  \A 

-TO  4 

fe.  O 

LA  CM 

©  U5 

©  K3 

CP  CM 

i  ^ 

•  • 

ft  ft 

•  e 

«  « 

«  ft 

«r  o 

c  0 

«  0 

0  ft 

ft  o 

o  • 

©  0 

9  ft 

0  © 

0  Q 

2 

<r 

cy 

CM  TO 

LA  LA 

CM  <H 

FO  CM 

M3  F-o 

4  4 

e  s 

CP  © 

4  tn 

9  t 

vJD  0© 
jf-  4 

£  G 

<=-i  © 

in  la 

5  9 

K.  N. 

4  4 

9  8 

4  I.A 

Jf  4 
§  8 

€P> 
CL5  CJ 

2  S 

4  CA 

4  LA 

5  $ 

tC 

CM  4 

8  8 

LA  \S5 
m  ce 

8  fi 

4  TO 

4  4 

O  cr^ 

la  in 

?  15 

tf 


pJ 

j 

CM  CM 

ro  ro 

CM  CM 

CM  CM 

F0  P0 

TO  ro 

t0  TO 

fo  ro 

E3§ 

^  FO 

ro  ro 

fo  ro 

ro  <v 

FO’  TO 

TO  FO 

FO  TO 

l 

O  CD 

a  o 

CD  G3 

a  o 

CS  o 

CS  C3 

CS  O 

©  cs 

CD  © 

■co  © 

cs  © 

C3  C3 

CT  CS 

©  © 

o  o 

D 

♦  <* 

4-  4. 

4-  4i 

4  4 

«b  4- 

O  ■* 

4>  -6 

d, 

«*>  4, 

&  4 

tji 

cD  -V 

O 

> 

UJ  Ui 

UJ  UJ 

UJ  Ul 

UJ  Ui 

UJ  Ul 

Ul  UJ 

Ul  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

4sJ  UJ 

UJ  UJ 

UJ  UJ 

l-J  UJ 

ui  UJ 

UJ  UJ 

X 

<T>  CP 

-4  OP 

TO  LA 

US  CM 

94  TO 

CM  4 

LA  SO 

cm  ro 

N,  4 

CM  CP 

O  A-3 

fM  CM 

CT  CM 

LA  LA 

IT.  CM 

o  ro 

1 

CT  W 

-*-<  vO 

94  ^0 

CT  v£> 

TO  O 

CD  CO 

K  ,  F0 

CP  4 

O  03 

4  CT 

CD  CT 

CT  TO 

N-  4 

CP  4 

9-4  TO 

fM  fv* 

S  IK 

CP  4 

o  US 

4  N- 

TO  CP 

4  CM 

CT  TO 

CT  *H 

CD  LA 

H  CP 

CP  CP 

4*  4 

4  CP 

TO  4 

TO  N. 

CT  CM 

CT  LA 

Ul 

or 

TO  LA 

4  -4 

4  CT 

N.  M3 

CP  CM 

ro  p. 

9-5  CM 

M3  ro 

9«5  Pv= 

©  94 

4K®i  t4 

M3  CO 

co  9—3 

K.  LA 

CP  v4 

4  o 

u» 

UJ 

N-  CP 

•H  CP 

N.  4 

LA  U> 

CP  LA 

94  4 

CP  CO 

vO  4 

co  cr* 

4  4 

<y^>  A3 

CT  «0 

LA  €© 

00  LA 

LA  94 

CM  CT 

to 

8-1  >- 

3C 

LA  O' 

CM  CM 

o  4 

<p  CP 

4  U> 

CT  O 

©  CP 

CM  LA 

v0  M3 

94  CM 

MS  4 

JO  AJ 

O  K. 

94  ro 

LA  VP 

LA  LA 

CO 

•  *  ■ 

•  » 

•  • 

©  © 

•  0 

•  « 

«  a 

e  c 

©  0 

o  e 

o  Cf 

«  e 

a  • 

e  e 

o  © 

ft  « 

to 

Of 

i  o 

CM  CM 

»4 

LA  4 

LA  lA 

ro  ro 

8  9 

TO  TO 

0  9 

&  to 

S  8 

TO  to 

8  t 

4  4 
«  8 

LA  >5“ 

5  0 

€M  W 
fl  3 

9=1  9-1 

i  8 

9“<  CT 
$  8 

9-1  94 

8  8 

4>  4 

TO  F0 

8  9 

i  o 

CM  CM 

CM  TO 

FO  TO 

TO  KJ 

FR  TO 

fM  CM 

CM  cs 

CM  CM 

CJ  ClI 

aj  ro 

C-‘D  C-3 

90  PM 

m  cm 

CM  PO 

to  to 

o 

CS  CT 

CD  © 

O  CT 

o  o 

8®  Cj 

e  es 

G2  CD 

©  cs 

©  © 

CT  CT 

•iSi-  CT 

O  CT 

»  o 

CT  CT 

CT  O 

O'  CT 

i  O  >• 

*  * 

4  4 

4  4 

4  4 

4  4 

4  4, 

4  4 

4-  4 

4 

«S^  o 

A> 

*  * 

i*  rib 

J  l 

UJ  uj 

UJ  UJ 

UJ  UJ 

UJ  LU 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

Ul  UJ  ■ 

Id  li! 

fe5!U5 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

►*  — J 

ro  94 

ro  o 

94  4 

TO  CD 

4  «8 

FO  CT 

CP 

CM  CT 

CT  4 

CT  4 

LA  4 

CT  ro 

CT  CT 

CM  9=1 

«S  2  <1 

O  TV 

4  C9 

LA 

CD  CD 

4  94 

LA  LA 

k,  r- 

CO  0*< 

CP  CT 

CT  O 

r^S 

CT  eo 

to  CT 

TO  so 

4  C5 

UJ  X 

K  4 

CP  o 

CP  CT 

CD  LA 

CT  CT 

CM  CT 

CM  N. 

4  MS’ 

<P  CM 

LA  CT 

Fi  *5*S 

ro  r<o 

^  CT 

4  fM, 

ty  x  cy 

as  CM 

co  4 

CT  CP 

TO  CO 

O  |v. 

CT  O 

4  K 

la 

v4  CM 

<£j  CT 

C<  *P3 

ro  4 

4  CT 

eo  4 

US  CP 

CM  v£> 

uj  o 

CP  CT 

fo  ro 

cm  ro 

4  CM 

T£>  CT 

co  CM 

LA  4 

TO  F0 

•*4  M;' 

CT  O'1 

CM.-- CM 

LA  co 

CM  eo 

CM  LA 

UJ  -J  2 

CM  CT 

FO  94 

N-  CT 

LA  LA 

tO  TO 

S3  Ao 

©  O’1 

K,  K, 

CT  CT 

«S 

tCii  TO 

FO  LA 

FO 

in 

UJ 

•  • 

0  0 

«  0 

e  ® 

o  ft 

©  © 

0  €• 

a  o 

o  c 

ft  c 

CS  « 

ft  0 

«  « 

2 

2 

UJ  FH 

CM  LA 

TO  *< 

8 

94  CM 

8 

«H  CM 

8 

vH  ^4 

1  8 

CP  CT 

8  8 

oa  ec 

8 

lA  4 

P-  IV. 

CP  tr-J 

PM-  94 

8:  8 

CM  CM 

3  @ 

cM  FO 

8 

A!  AJ 

e 

c=4  -jvi 

AJ 

C5  to 

to  ro 

4  4 

4  4 

4  4 

TO  fO 

FO  TO 

FO  f?5 

fM  CM 

CM  CM 

ro  co 

(V*i?o 

^  TO 

CM  CM 

90  CM 

K?  TO 

P0  w 

UJ 

O  CD 

CD  CD 

©  o 

O  CD 

o  CS 

©  CD 

O 

©  CS 

O  CT 

CT  © 

CD*  -CT 

©  €3 

O  CD 

©)  O 

©  © 

CD  © 

1  to  X 

4-  4 

4  4 

4  4 

4  4- 

4  * 

4»  4 

*fc  4 

4  4 

4 

«£•  <£* 

4s  ft» 

^  * 

*fc>  (£!> 

rib 

<ft> 

in  i 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

LU  Id 

Ul  UJ 

Ul  us 

LU  Ul 

UJ  UJ 

UJ  UJ 

UJ ;  UJ 

Ui  UJ 

Ui  uj 

UJ  UJ 

UJ  UJ 

UJ  UJ 

2  ui  -J 

4 

eo  ro 

LA  CT 

cm  rv. 

TO  W 

h®  CT 

Av  to 

CP  o 

K  4 

LA  4 

9-=}<  T\J 

4  TO 

LA  CD 

4  O'* 

4  ®3 

C3  Fv. 

cy  c 

00  N. 

cm  ro 

CO  4 

CT  4 

4  4 

LA  jp 

03 

LA  4 

LT*  CT 

CT 

cm  ir> 

LA 

«J9)  9-4 

O  LA 

4  LA 

CT  9=4 

h  h  r 

LA  TO 

P-  CP 

TO  CP 

4  CT 

CT  CM 

TO  4 

r<j  co 

0*.  FO 

fvv  Ci 

CM  4 

cr 

CS!  CT 

-t  N- 

fv_  LA 

eO  CT- 

TO  © 

to  «• 

TO  P- 

N.  <P 

*-  fM 

TO  O' 

US  CM 

CT  -5” 

US  FO 

MS*  Tv, 

(P  Tv, 

FO  CT 

cn  cd 

*a  K 

4  C3 

4  CM 

CT  CM 

T.-,  Tv^, 

o 

CT  O 

•O  W 

4  CT 

CT  94 

LA  «0 

C7»  LA 

CT  9s] 

CP  © 

94  K, 

CT  CD 

CT  cv 

fM  TO 

CP  N» 

CM  eo 

CM  CT 

CT  LA 

2 

to 

TO  CM 

•  • 

94  94 

0  0 

CM  O 

0  « 

t\J  *4 

0  0 

CJ  CP 

0  0 

«£>  N. 

*  © 

iO  CS 

ft  o 

CT  4 

«  o 

4 

o  0 

CT  O 
o  © 

vjO  CT 

<5-  O 

TO  CT 
e  o 

CT  4 

©  a 

9-1  eO 

K*  K> 

(Q  <J 

4  UA 

Ul 

US  US 

W 

•*  94 

94  vs! 

fM 

1  8 

9Tj  V-i 

«  1 

cJ 

{  i 

CO  0S 

8  3  , 

cr.; 

3  S 

9=5 

lQ  ^4 

AJ  ert 

8  5 

w  us 

Jc  TO 

3  8 

3  f 

to 


Ui 

CM  CJ 

CD  CT 

CJ  CJ 

CD  Cs 

AJ  CJ 

CD  O 

CVJ  CM 

CT  CD 

CJ  fM 

CD  © 

CM  CJ  ' 

CD 

CM  CM 

CT  C3 

CM  AJ 

CT  CT 

£M  CM 

C?  CT 

fS|  CJ 

1=J  © 

fM-  FM 
ey  -  w 

AJ  CM 
O 

fM  M 

13  CM 

fM  M 
cs  cs 

AJ  CM 

CD  W 

fj  AJ 

©  CD 

9  9 

fy 

1  8 

*  8 

8  1 

'  8 

i  8 

%  ♦ 

9  9 

3  9 

8  ? 

?  e 

8  i 

9  9 

!  8 

8  9 

9  5 

UJ 

LU  Ui 

UJ  Ul 

UJ  UJ 

id  Ul 

IM  LU 

UJ  UJ 

Ui  LU 

UJ  UJ 

UJ  UJ 

LU  UJ 

LU*  LU 

LU  UJ 

LU  UJ 

UJ  Id 

UJ  Lki 

Id  UJ 

o 

CM  CD 

CD  CT 

cs  CT 

O  CD 

©  CD 

C 3  O 

o  CS 

ra  o 

CD  C3 

C5  © 

cs-  o 

CD  O 

o  o 

o  o 

O 

C3  1 © 

LU  2 

O  CT 

o  o 

O  O 

o  o 

©  CD 

CD  O 

CD  CS 

O  CT 

©:  CT 

CD  CJ 

O  CD 

o  CS 

O  C3 

o  o 

o  o 

£5  © 

to 

(V  «t 

CD  CD 

CT  O 

CT  CD 

O  CD 

CT  C5 

o  o 

C5  C3 

CD  CS 

C5  O 

zr  o 

Ci'  CD 

o  o 

©  CS 

C3  CS 

O  C3 

C3 

C3  CD 

O  O 

©  CS 

Cft  CT 

C3  €3 

CT  C3 

es 

<EJ  C3 

WD  CT 

cj  w 

CO.-  C3 

es  ca 

CS  C3 

cs  m 

O 

in 

CD  CD 

O  CT 

CT  O 

CT  CD 

CT  CT 

CT  CS 

©  es 

O  23j 

CS  ss 

CD  C3 

C.-:i  C3 

©  CD 

cs  ea 

o  © 

©  CD 

U-  th 

4  4 

4  4 

4  4 

4  4 

•0  v0 

CT  CT 

CT  CT 

CT  M> 

CT  CT 

CT  CT 

vfC  '0 

CT  CT 

CT  CT 

CT  CT 

US  LA 

la  in 

O 

0  0 

-CT  CT 

1 

0  ft 

CT  CT 
l 

•  • 

CT  CT 

1 

0  « 

CT  CT 

•  e> 

TO  TO 

8 

•  e 

FA  TO 

8 

O  ft 

fto  ro 

t 

c  c 

to  n 

8 

©  o 

FO  TO 

3 

o  C 

K>  T?D 

8 

CT.  > 

fOv  to 

<1  « 

TO  TO 

0 

o  « 

TO  TO 

1 

©  • 

TO  FO 

8 

8  » 
lA 

8 

«  8 

LA  LA 

t 

t- 

CT 

P-. 

eo 

O' 

& 

ft*! 

CJ 

F0 

LA 

ftO 

Ao 

to 

fp 

es 

2 

UJ  0 

CM 

PJ 

rg 

CM 

fO 

TO 

ro 

»o 

F0 

fO 

foil 

fO 

ro 

TO 

4 

x:  o 

Id  M 

-i 

UJ 


B-8 


! 

i 

i 

i 

NADC- 

7 7 149- 

3° 

i 

i 

i 

i 

j 

! 

! 

i 

to  to 

to  to 

to  to 

4  4 

to  to 

to  to 

to  to 

to  to 

to  to 

to  to 

ro  to 

to  to 

to  to 

CM  CM 

to  to 

4  4 

a  o 

o  O 

o  o 

a  o 

o  o 

o  o 

a  o 

o  o 

o  o 

to  o 

o  o 

o  o 

O  CJ 

O  O 

o  0 

o  o 

4  4 

★  4- 

■4  4* 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4.  * 

4  4- 

4  4 

4  4 

4  4 

4  4 

4  4 

10 

UJ  Ui 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UI  UJ 

UI  UJ 

UJ  Ul 

UJ  Ul 

UJ  Ul 

UJ  UJ 

Ul  UJ 

Ul  Ul 

Ul  Ul 

UJ  UJ 

UJ  Ul 

Of 

O'  in 

to  to 

CM  to 

4  «0 

to  CM 

o  o 

to  to 

4  oo 

to  oo 

to  k. 

in  ui 

K  CM 

CM  ^4 

CM  to 

H 

ao  CM 

j 

X  <c 

fv  Jt 

4  CJ 

to  cn 

*4  LA 

4  to 

<T»  N. 

to  K 

K.  CM 

*4  to 

»4  IV3 

in  to 

CM  IA 

CM  flO 

to  CM 

CM  4 

IM  fv 

<t  UJ 

cr> 

fv  in 

CM  to 

CD  <© 

10  CM 

to  CM 

4  4 

n.  in 

4 

lA  .o 

to  4 

cr  LA 

•4  4 

a  4 

CM  CM 

0  to 

t:  i 

CM  to 

to  to 

O'  to 

CO  o 

CM  N- 

«n  cn 

o 

LA  to 

v£>  Iv 

rr>  a. 

4  4 

to  iv 

to  to 

O'  to 

CM  fv 

to 

4 

O  CO 

to  O' 

•4  to 

a  to 

N.  to 

o  rs- 

«h  to 

4  4 

to  N. 

4  to 

in  to 

to  to 

a  to 

4  to 

0  to 

( 

«*4  J- 

to  «» 

O'  to 

O  *4 

C3  to 

(M  O' 

CM  Q 

iv  to 

*4  CM 

a  CM 

e»  crs 

CM  CM 

ia  to 

k.  in 

to  « 

•4  W 

Ui 

o 

<< 

; 

•  • 

to  CM 

•  • 
w  w 

ao  O' 

H  H 

4  CM 

4  4 

to  to 

to  to 

to  to 

*4  w4 

CM  W 

*4  -4 

W  t4 

CM  Cv 

to  4 

w4  H 

X 

L 

to  to 

CJ  to 

J-  4 

to  to 

to  CM 

to  to 

to  to 

to  w 

to  to 

to  to 

to  to 

to  to 

to  to 

CM  to 

to  to 

to  to 

NJ 

o  o 

o  o 

o  o 

o  o 

o  o 

o  o 

o  o 

a  o 

a  o 

O  O 

O  C3 

O  O 

o  o 

a  0 

O  0 

o  o 

♦  4 

4-  * 

4  4 

4  4 

4  4 

4  4 

4  4 

4-  4 

4  4 

4  4 

4  A 

4  4 

4  4 

4  4 

4  4 

4  4 

4 

Kt 

UJ  UJ 

lit  UJ 

Ui  UJ 

UJ  UJ 

UJ  UJ 

UJ  1(, 

UI  uj 

UJ  UJ 

UJ  UJ 

Ul  ui 

Ul  Ul 

Ul  Ul 

UJ  Uj 

Ul  UJ 

UJ  UJ 

UJ  UJ 

K. 

X 

O'  rv 

to  n- 

CM  «0 

03  «0 

O  CM 

W  C3 

CM  CM 

CM  *• 

4  O' 

rv  <r 

CA  CO 

o  to 

•4  CV 

-l  O' 

to  o 

O'  -r-4 

N. 

M  -*  O 

W  vO 

CM  to 

to  O 

to  to 

ro  0 

to  to 

O'  o 

O'  to 

to  to 

0O  CM 

O  O 

o  to 

to  o 

O'  *4 

to  4 

to  to 

o 

Z 

4  PM 

CM  O' 

to  oo 

a  4 

to  O' 

CM  CM 

to  h* 

to  s. 

LA  00 

oo  O' 

*4  fO 

O  to 

to  cr 

to  to 

to  4 

C3  to 

Ctf  <  »-4 

fv  t3 

CM  to 

O'  O' 

♦4  to 

to  AJ 

^  CM 

to  to 

O  -4 

a  *4 

*4 

to  OO 

4  4 

to  4 

O'  to 

to  PV 

cn  *v 

% 

ui  x 

to  o 

4  to 

to  to 

to  to 

to  4 

to  O' 

to  to 

N.  to 

N.  O' 

N  to 

to  IA 

to  m 

ro 

CM  rv 

a  h 

CM  to 

£ 

i 

O  H 

to  O 

to  a 

CM  to 

to  O' 

^4  4 

to  K 

K  to 

a  O' 

N.  4 

N.  « 

O  K 

to  to 

00  O 

N.  to 

to  in 

i  l  vn 

o 

•  • 

to  to 

CM  CM 

to  CM 

CM  to 

LA  LA 

«4  CM 

«0 

to  -H 

W  *4 

CM  CM 

CM  CM 

CM  CM 

to  w 

dO  O' 

ia  to 

X 

o 

1  1 

1  t 

1  1 

1  1 

1 

1  < 

1  1 

1  « 

1  1 

i  i 

1  1 

1  1 

< 

~  or 

or 

Ui 

f« 

LO 

w 

to  to 

to  to 

to  to 

4  4 

to  to 

4  4 

4  4 

4  4 

to  ro 

to  to 

to  to 

CM  CM 

CM  CM 

CM  CM 

to  to 

4  4 

< 

d  o 

o  o 

o  o 

o  o 

o  o 

o  a 

o  a 

o  o 

o  o 

o  o 

o  o 

o  o 

o  o 

a  cj 

o  o 

O  0 

X 

to 

4  * 

*  4- 

*  4 

4  4 

4  4 

4  4 

4  4 

4  4 

*  4  ■ 

4  4 

4  <*• 

4  4 

4  4 

4  4 

4  4 

4  4 

r 

UJ 

UJ  tU 

UJ  UJ 

ui  uj 

UJ  UJ 

UJ  UJ 

UJ  LxJ 

l.l  UJ 

UJ  UJ 

UJ  UJ 

LU  UJ 

UJ  UJ 

Ul  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

to  <* 

•0  CM 

to  to 

CM  4 

<m  a 

to  o 

to  CM 

a  to 

4  CM 

*4  fW 

4  to 

CM  CM 

to  OO 

4  CM 

to  *“• 

to  to 

O  CM 

i 

to  to  o 

to  to 

v0  to 

tD  «0 

CM  to 

to  o 

a  oo 

to  to 

O'  OO 

to  O' 

*4  O 

a  to 

to  oo 

CM  in 

to  to 

CM  to 

N-  ao 

ITS 

UJ  ”1 

to  o 

CM  4 

to  to 

O'  0 

to  OO 

to  to 

CM  4 

to  CM 

to  O 

*4  CM 

to  to 

in  4 

•4  to 

4  to 

cm  cn 

o  <n 

N 

U.  A/  ^ 

to  «0 

w4  to 

CM  to 

▼4  CO 

to  4 

to  to 

to  CM 

O'  O' 

(T* 

-H  K. 

CM  to 

«  to 

fv  a 

CM  W 

in  o 

w  «o 

O' 

h  r 

to  m3 

to  to 

CM  O 

to  IA 

to  *4 

to  to 

O'  O' 

«4  in 

W  o 

W  00 

to  *4 

to  to 

to  a 

to  a 

a  w 

4  K. 

Z  to 

«H  N 

to  to 

to  to 

to  O' 

to  O' 

to  to 

*4  CM 

in  in 

CM  to 

O'  O' 

to  a 

N.  -H 

^  4 

to  4 

a  CM 

to  to 

i  » 

Ui  «J 

•  t 

•  • 

CM  to 

to  CM 

*4  to 

to  to 

*4  H 

«4  W 

«H  w 

to  4 

to  to 

H  H 

4  CM 

to  to 

-H  4 

H  <t4 

•4  <*4 

to 

< 

1  1 

« 

1  1 

r 

£  0. 

M 

| 

UJ  w 

Of  z 

CM  fv 

to  to 

to  o' 

to  O 

to  O' 

N»  to 

CO  00 

to  ^ 

N.  CM 

to  to 

N. 

O'  O' 

to  cm 

to  to 

4  O 

to  *4 

Ui 

J  w 

K  *4 

to  to 

4  O' 

CM  LA 

to  to 

CM  4 

CM 

in  or» 

to  to 

CM  to 

N*  4 

to  n. 

*4  to 

Pv  to 

to  CO 

fv  O' 

GO 

or  ui 

*4  a 

O'  to 

4  oo 

»  M 

to  4 

K» 

to  to 

4  4 

to  to 

*4  CM 

CO  CM 

4  to 

-i  a 

to  to 

CO  to 

to  4 

x 

uj  a  -j 

4  'H 

to  to 

to  to 

4  «-» 

to  *4 

to  O' 

4  to 

w  oo 

O  4 

O  4 

•4  «4 

t4  4 

to  <© 

a  4 

4  O' 

in  to 

Ui 

u 

to 

z 

•  • 

«  oj 

•  “H 

CM  4 

CM  CM 

LA  to 

to  to 

4  4 

to  to 

fv  4 

•4  4 

«4  to 

CM  4 

O0  4 

4  4 

CM  CM 

Ui 

4  to 

to  to 

LA  to 

to  to 

CM  CM 

*4  w4 

4  to 

ia  in 

to  to 

to  CM 

to  to 

fv  fv 

4  4 

D 

Of 

1  < 

1  1 

j 

•  1 

1  1 

1  1 

1  1 

i  i 

1  1 

1  1 

r 

Lt 

to  to 

to  to 

CM  CM 

1 

to  4 

to  to 

to  to 

to  to 

CM  CM 

to  to 

CM  to 

to  to 

to  CM 

to  to 

CM 

to  to 

4  4 

1 

a  o 

a  o 

CO  o 

o  a 

o  o 

a  o 

o  a 

o  a 

o  o 

a  c9 

a  o 

O  CJ 

a  o 

Q  © 

a  Q 

o  a 

♦  4 

*  * 

4  * 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

>> 

LU  UJ 

UJ  UI 

UJ  Ui 

UJ  UJ 

UI  UJ 

UI  Ui 

UI  UJ 

Ul  UJ 

UJ  UJ 

Ul  Ui 

UJ  UJ 

Ui  UJ 

Ui  UJ 

UJ  Ui 

UJ  Ul 

UJ  UJ 

to  x 

w4  to 

to  0 

to  to 

to  <*4 

a  cm 

CM  CM 

00  *4 

oo  CM 

to  to 

*4  to 

to  a 

-H  ^4 

to  on 

to  K. 

to  O' 

O  fv 

1 

fv  CM 

to  4 

■H  to 

to  to 

O'  to 

<•4  4 

fw  to 

4  CM 

to  4 

O'  O' 

r-  o 

CM  <=> 

O'  K. 

4  «> 

^  to 

to  fv 

z  r  or 

O'  CO 

to  to 

to  CM 

to  O' 

CM  4 

CM  ^4 

to  to 

in  to 

a  k. 

Cl  O 

« in 

O  ^ 

O  O' 

CM  O 

to  to 

o'  to 

UJ  <* 

to  CM 

cm  m 

4  to 

4  to 

4  a 

♦4  ifl 

O'  4 

CM  to 

fv  to 

CM  O' 

to  O' 

<*4 

4  fv 

w  CO 

to  a 

fv  AJ 

<  to  LU 

O'  O' 

O'  to 

to  CM 

4  to 

O'  to 

to  to 

CM  K. 

in  *4 

CM  O 

4  o 

•4  O' 

*4  fO 

«4  «0 

^4  S. 

en  to 

O'  to 

to  x 

w  to 

to  to 

o  4 

oo  a 

CM  CM 

to  to 

00  N. 

to  *-* 

▼4  ^4 

N.  CM 

00  fv 

t4  O' 

4  4 

to 

O'  o 

O  '■4 

r1 

f  iO 
to 

«  * 

<M  AJ 

•  • 

<t4  in 

O'  «4 

to  CM 

to  to 

to  to 

in  i0 

to  to 

•  O'  ^4 

*4  ri 

a* 

4  4 

k  ^ 

«4  cm 

*4  «4 

z 

O 

1  1 

l  1 

1 

I  i 

•  i 

I  1 

9  1 

I  t 

1  i 

1  1 

h 

or 

o 

CM  CM 

to  to 

4  4 

to  4 

to  to 

to  to 

to  to 

to  to 

to  to 

to  to 

to  to 

to  to 

to  to 

cm  m 

to  to 

to  to 

1 

o 

o  o 

o  o 

D  a 

o  a 

a  o 

o  o 

0  o 

a  a 

0  0 

©  © 

O  0 

0  0 

0  CD 

a  tn 

0  0 

©  0 

o  >- 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4.  4 

4  4 

4  4 

Li 

• 

ui  uj 

UJ  Ul 

UJ  UJ 

ui  ui 

UJ  UJ 

UJ  Ui 

Ui  Ul 

UJ  UJ 

UJ  Ul 

UJ  Ul 

UJ  UJ 

UJ  UJ 

Ul  UJ 

Ul  Ul 

Ul  UJ 

Ul  UJ 

1*  J 

rv  fo 

vO  in 

<3  CO 

4  4 

0  vQ 

to  H 

in  o' 

x>  4 

vD  CM 

o  4 

v4  4 

4  to 

UJ  CJ 

fv  CM 

4  in 

to  fM 

4 

z  < 

cm  tn 

4>  4 

4  o 

4  O 

sO  O' 

to  to 

a  N. 

CO  0 

fv  O' 

M3  *4 

U>  CM 

fv  fv 

CO  «4 

in  *4 

cm  in 

4  CM 

UJ  X 

«4  CM 

CO  CO 

U>  CM 

to  4 

*4  l£ 

to  «n 

CM  to 

*4  U> 

O'  « 

s.  4 

o  to 

in  u> 

*4  UJ 

to  to 

fv  <M 

to  ^ 

or 

X  X 

«4  vO 

fv  CM 

O*  ao 

o  4 

W  O' 

4  to 

*h  a 

O'  to 

fv  M3 

to  CM 

CM  tO 

CM  V0 

CM  O 

to  fv 

«4  UJ 

4  o 

J 

UJ  o 

4  CM 

O'  0 

in  v£> 

to  O' 

to  a 

to  to 

fv  O' 

a  ao 

e»  o' 

fv  CM 

4  to 

M3  to 

CJ  © 

to  v0 

id  in 

4  to 

Ul 

Ul 

-J  z 

a  4 

fv  « 

«4  O 

in  -h 

l0  N. 

fv  w4 

to  in 

to  to 

*4  *4 

to  *4 

10  MO 

to  cm 

10  U> 

fv  O 

in  fv 

4  a 

o 

o 

z 

Ui 

K  W 

CJ 

CM  CM 

O'  vi 

to  4 

10  fv 

to  to 

fv  to 

4  to 

to  to 

H  *4 

w  to 

▼4  t4 

to  v4 

v4  *4 

4  4 

X 

z 

«  i 

•  1 

9  9 

<  9 

1  t 

1  1 

«  < 

Ul 

►4 

o 

M 

to 

to 

to  to 

W  CM 

to  to 

to  to 

CM  to 

4  4 

4  4 

4  4 

to  to 

to  to 

CM  CM 

to  to 

to  pm 

to  to 

to  to 

to  to 

or 

UJ 

0  0 

o  o 

a  o 

0  0 

o  o 

CS  O 

o  o 

0  o 

o  o 

o  a 

©  O 

J  o 

0  o 

a  o 

o  a 

o  o 

to 

to  X 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

to  t 

U!  UJ 

Ui  UJ 

Ul  UJ 

Ul  Ul 

UJ  Ul 

UJ  UJ 

Ui  UJ 

UJ  UJ 

UJ  U^ 

UJ  Ul 

UJ  UJ 

aJ  UJ 

Ul  UJ 

Ul  UJ 

Ul  Ui 

UJ  Ui 

uj 

z 

UJ  -j 

cn  a 

to  O 

«3  CO 

O'  -H 

fv  *4 

O  to 

aO  to 

4  to 

fv  In 

N» 

CM  v4 

fv  in 

4  U> 

0  4 

in  to 

10  00 

z 

X  < 

UD  CM 

a  4 

fM 

a  O' 

4  © 

w  in 

a  a 

-4  O' 

O  U) 

4  ^4 

4  <M 

CM  CO 

to  O' 

O'  cn 

10  4 

co  in 

M 

K 

h  X 

fv  v0 

in  *4 

to  vO 

to  w 

J-5  4 

vD  UJ 

fv  a 

in  o 

O  10 

CM  fv 

in  *m 

IM  AJ 

to  to 

o  in 

*4  *4 

4  © 

u 

to  w 

M>  fv 

fv  CS 

to  CM 

fv  O 

O'  O' 

aO  to 

H  O 

in  4 

fv  to 

O  10 

uv  cr> 

in  in 

lo  to 

Mi  cn 

fv  CJ 

i0  «3 

o 

O  fv 

»4  *4 

CM  CM 

O'  CD 

03  O' 

O  tv 

W  ^ 

in 

<r4  CM 

*4  O' 

to  to 

in  to 

a  4 

fv  O 

4  fv 

ro  o 

Ul 

z 

CM  4l 

O'  O' 

fv  to 

CM  O' 

to  in 

to  to 

to 

in  in 

UJ  *4 

4  to 

U>  o 

O'  a 

to  O' 

4  to 

*4  N» 

to  ~4 

to 

< 

to 

•  • 

*4  *4 

•  « 

LA  vft 

•  • 

to  to 

•  f 

4  4 

•  • 
cr  * 

#  • 

*4  W 

t  • 

m4  *4 

t  • 

*4  H 

cm  to 

t  # 

to  to 

•  • 
to  CM 

•  • 
v4  fv 

•  0 

to  4 

• 

W  4 

«o  «o 

•  t 

0  10 

d 

Ul 

I  1 

<  i 

1 

1 

« 

1  1 

(  1 

1  1 

to 

=5 

to 

t 

U 

to 

Ul 

UJ 

CM  CM 

CM  CM 

cm  to 

CM  CM 

to  cm 

to  .O'* 

to  to 

to  fM 

to  to 

cm  to 

to  cj 

to  to 

to  cm 

to  to 

CM  to 

CM  CJ 

H 

u  o 

u  o 

a  © 

0  O 

©  o 

o  © 

o  0 

O  o 

0  u» 

©  0 

o  o 

u  U 

0  M 

O  0 

co  n 

O  CJ 

M 

or 

f  I 

»  1 

•  1 

1  • 

<  t 

•  I 

•  * 

1  f 

1  1 

i  i 

9  ; 

(  i 

1  1 

i  f 

1  1 

1  1 

to 

UJ 

Ul  Ul 

UJ  UJ 

Ul  Ul 

UJ  UJ 

uj  ui 

aJ  UJ 

Ui  ul 

Ul  UJ 

Ul  Ul 

UJ  UJ 

Ul  t  J 

UJ  UJ 

Ul  Ul 

UJ  Ul 

Ul  UJ 

LU  LU 

o 

L- 

o 

o  a 

CJ  0 

o  © 

a  o 

o  o 

a  0 

O  Q 

O  0 

o  a 

o  o 

o  0 

a  o 

o  a 

0  o 

o  © 

0  O 

CL 

UJ  z 

a  a 

a  a 

O  o 

a  o 

CJ  0 

ro  a 

a  o 

0  0 

Of  o 

o  a 

©  o 

u  o 

o  c 

a  a 

o  O 

0  o 

se  to 

to 

a'  ^ 

0  0 

o  o 

a  o 

a  a 

0  0 

o  o 

o  a 

©  o 

o  a 

o  0 

©  0 

O  0 

O  a 

o  a 

e>  o 

Cl  C  J 

o  in 

r 

«  >- 

0  0 

o  a 

a  o 

a  o 

O  0 

0  o 

0  o 

O  0 

o  © 

o  o 

a  o 

a  o 

0  0 

a  c? 

a  co 

o  a 

o  « 

4> 

►4  to 

0  0 

e  3 

o  a 

0  o 

0  0 

0  o 

o  © 

0  0 

©  o 

0  0 

0  €3 

O  0 

0  o 

0  o 

0  a 

a  o 

>- 

«i 

U  »4 

0  O 

o  o 

in  in 

**  m 

in  in 

in  ui 

in  in 

in  in 

vA  vO 

w)  UJ 

UJ  vO 

v0  10 

<0  10 

M?  10 

in  in 

la  in 

i  X 

zr 

o 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

t  t 

•  • 

•  • 

»  • 

*  • 

■  • 

•  a 

•  • 

#  • 

*  * 

,*  to 

o 

to  «0 

to  to 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

to  to 

to  to 

to  to 

to  to 

w  to 

to  to 

4  4 

4  4 

to  M 

• 

I 

1 

» 

1 

1 

1 

• 

i 

i 

9 

I 

1 

l 

1 

1 

«  -I 

o 

z  u 

-J 

CJ 

«( 

00  Ul 

o 

CM 

to 

4 

in 

*0 

fv 

to 

O' 

a 

w4 

to 

to 

4 

in 

10 

fv 

UJ 

z 

4 

4 

in 

in 

in 

in 

in 

Ul 

\0 

10 

M3 

WD 

10 

i0 

fv 

fv 

V  Ul  • 

u.  x  o 

LU  M 


UJ 


OPPOSITE  FUSELAGE  FEME  GRID  HOOEL  -  -  DECEMBER  1*  T  1975  N ASTRA N  S/l6/7«>  PAGE 


LA 


NADC“77149“30 


ro  o 

PO 

to 

to 

ro 

eo 

ro 

K> 

to 

hr^ 

to 

eg 

eg 

o 

o 

to 

O 

O 

O 

o 

fO 

ro 

PO 

PO  fO 

ro 

hO 

fO 

fO 

eo  io 

i 

CD  CD 

o 

CD 

CD 

a 

a 

o 

o 

CD 

CD 

CD 

o 

a 

a 

CD 

CD 

CD 

CD 

CD 

o 

CD 

CD 

fZV 

1-Tj  CD 

a 

o 

o 

CO 

Ci  O' 

■P*  mV 

«*» 

<- 

<> 

« 

<> 

<> 

<!• 

•** 

<s> 

<s 

*1= 

*?■ 

Oj' 

<J’  o- 

mb' 

>o» 

<• 

UJ  IU 

LU 

UJ 

bJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

US 

UJ 

IU 

LU 

UJ 

U,‘ 

bJ 

UJ 

LU 

UJ 

LU  u; 

LU 

UJ 

UJ 

UJ 

UJ  lv 

1 

or 

fv  ^ 

IV, 

CD 

v£> 

4 

CD 

o 

fv 

CD 

ro 

o 

o 

CT' 

CD 

Cj 

\T) 

fT 

CO 

to 

■o—l 

CD 

g$’ 

fv.  Cf‘ 

•n 

LA 

0-1 

eg 

O  O' 

!  X 

ej  ee 

!2D 

^->j 

in 

rg 

in 

IT’ 

rr 

€Ti 

LA 

4 

e- 

CTl 

UN 

LTl 

eg 

in 

U5 

O’ 

eg 

e.. 

rg 

V)  ro 

cO 

O* 

CD 

co 

vO  ti'' 

i  *=r 

Ul 

to  t-'- 

« 

CO 

ce 

m 

*o 

«.n 

s. 

m 

CD 

in 

o**i 

<VJ 

on 

in 

w 

ej 

eg 

rr» 

o 

F-,  J’O 

m 

4 

r\; 

•.-•  I  rr- 

X 

ir4  ^ 

1*0 

to 

gj 

4) 

iA 

in 

o-4 

PO 

an 

•>g 

O' 

uO 

O 

rvj 

to. 

m 

O-S 

f.. 

CD 

to 

m  «o 

CO 

gj" 

fv« 

vO 

CO 

IA. 

6D  N- 

<»b| 

4 

to 

4 

e. 

O' 

PO 

tn 

f\J 

CD 

.f 

K. 

0-1 

e- 

<7-5 

o 

JD 

o 

4' 

o 

CD  »-l 

ce 

C‘i 

m 

4 

to  n. 

*+.  C A 

fO 

tu 

CD 

in 

PO 

cO 

cr> 

lO 

ce 

rf* 

Cf.' 

lf\ 

m 

en 

o 

'JO 

m 

ej 

o 

e. 

m 

CD  eg 

IT  .■* 

iA 

eo 

eo 

a  U1 

4  » 

o 

© 

Q 

e 

0 

4 

« 

Ci 

e 

e 

0 

p 

O 

0 

* 

® 

c. 

0 

c 

c 

0 

o  is 

o 

o 

c 

c 

■r,  f. 

eg  eg 

«0 

60 

4 

4 

fv. 

lD 

oU 

o-i 

LA 

fv 

eg 

S> 

e~ 

m 

in 

N- 

4  o* 

Kv 

UN 

ej 

eg 

■i-g  -v- 

eg  rg 

v4 

ro 

eg 

to 

eg 

so 

ro 

PO 

to 

to 

fO 

to 

to 

to 

to  ro 

?o  to 

fO 

to 

so 

fO 

eg 

ro 

K? 

fO 

?o 

eo 

SO 

ro 

N 

o  o 

CJ 

o 

a 

o 

o 

a 

a 

O 

o 

CD 

CD 

O 

a 

o 

o  o 

a  c? 

CD 

CD 

CD 

o 

a 

CD 

O 

o 

CD 

CD 

o 

CD 

a  <& 

4> 

mV 

* 

❖ 

mV 

4» 

4» 

g- 

mV 

4- 

A 

«v 

<6 

<■  mL 

A  A 

mV 

-e» 

mi. 

mi- 

-V 

<V 

•*■ 

mV 

4. 

< 

UJ  LU 

U.J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

LU 

UJ 

LU 

uj  ui 

b)  UJ 

UJ 

UJ 

UJ 

Ll! 

LU 

LJ 

LU 

i  >  i 

UJ 

LJ 

IU 

I>  4 

CL' 

o  eg 

K 

eO 

-* 

m 

LA 

to 

<rJ 

•r-i 

4 

LA 

4 

rH 

in 

n- 

eg  «s™i 

co  eo 

eo 

CM 

<sd 

SO 

CO 

J1 

LA 

cO 

4 

UN 

SO 

M 

o 

a  ee 

C3 

to 

<7-i 

cr 

(7s 

eg 

O' 

O 

ce 

CD 

tv, 

ej 

4  tn 

;n  o 

I?-! 

CD 

eg 

4 

CO 

CT' 

v>3 

CD 

lO 

LA 

eo 

fv. 

eg 

2! 

V..  K 

ro 

a* 

rv. 

4 

a 

eg 

4 

go 

4 

in 

CD 

so 

3 

2 

a 

4 

O' 

4 

4 

LA 

4 

CR‘ 

O' 

to 

CA 

0^ 

<s 

o  eg 

eo 

to 

N, 

cO 

-s- 

LA 

O' 

in 

«M 

vO 

to 

vD 

to 

in 

j*  en 

■sr  «r 

fv 

o-m 

■<H 

O' 

to 

<T> 

CO 

v* 

lD 

CD 

o 

LA 

LJ 

a 

4 

eo 

eg 

■r-4 

w 

to 

on 

rv 

O 

LA 

O 

in 

CD 

cn 

a  co 

eg  4 

ej 

4 

mH 

4 

eg 

'O 

CD 

co 

ce 

V? 

to 

LA 

H 

X 

o  o 

v£> 

O 

4 

vO 

a 

4 

eg 

O 

PO 

to 

O 

SO 

o 

CJ 

tO  A) 

eg  to 

CD 

CA 

*5*'! 

in 

C3 

<v 

4 

eg 

VO 

•^ 

ev 

#N» 

to 

«  s 

o 

• 

c 

» 

s 

e 

» 

« 

s 

c 

0 

0 

« 

0 

®  c 

c  o 

0 

0 

o 

© 

« 

0 

© 

o 

G 

© 

G 

0 

P 

o 

tO  K 

CO 

mH 

go 

in 

4 

ro 

4 

n 

4 

4 

4 

4 

in  in 

4  4 

SO 

eg 

ro 

4 

eg 

■eg 

to 

LA 

eg 

IV 

w 

1  1 

1 

5 

' 

* 

1 

5 

i  s 

s 

1 

LU 

tv' 


ro  r*i 

4 

4 

to 

4 

4 

4 

eg 

eg 

SD 

eg 

to 

to 

to 

to 

4 

to 

4 

4 

PO 

ro 

4 

4 

to 

TO 

4  4 

ro 

<v 

m-fl 

i 

o  a 

a 

O 

o 

CD 

C5 

CD 

C5 

o 

o 

o 

a 

o 

CD 

o 

a 

CD 

o 

CD 

C3 

a 

a 

O 

a 

C3 

CD  CD 

iZ) 

S3 

a 

00 

•6 

cV 

* 

mV- 

«£y 

-V 

=fc 

•V 

A 

A 

mV 

fV 

A 

eV 

«V 

4/ 

<5p 

4. 

■V 

<v 

<v 

■fr=> 

-V 

A  A 

* 

ei» 

j 

UJ 

Ul  US 

LU 

UJ 

111 

UJ 

UJ 

LU 

UJ 

LU 

UJ 

UJ 

UJ 

Ul 

LU 

UJ 

LU 

IU 

UJ 

UJ 

lU 

UJ 

UJ 

UJ 

UJ 

Ul 

UJ  LU 

UJ 

IU 

LiJ 

LU 

to  ezi 

la  eg 

U3 

co 

CP 

u) 

IA 

tv 

LA 

lD 

O' 

UN 

lO 

in 

PO 

S~ 

■r— 1 

to 

<so 

m-J 

o 

LA 

OO 

nM  rO 

O' 

v" 

«C 

(A 

00 

o 

eo  cd 

eg 

uO 

4 

O' 

4 

fv. 

CA 

CD 

vjO 

4 

eo 

V*. 

to 

CD 

to 

O' 

vO 

o 

O 

a 

eg 

fv 

eo  go 

to 

ro 

CD 

UJ 

n 

in  to 

ce 

ID 

■H 

to 

vO 

N. 

to 

LA 

eg 

ce 

lD 

4 

to 

CD 

CO 

LA 

to 

LA 

to 

"S 

=0 

CD 

eo  o 

CO 

LA 

to 

CO 

i— 

< 

eg  o 

■H 

cn 

ra 

mr-t 

in 

K. 

V 

CJ 

UN 

U) 

4 

o 

CD 

lO 

eg 

UN 

CD 

v-1 

K. 

CD 

N. 

in 

CP 

UN 

CO  CFN 

fc~ 

in 

v.3 

eg 

V- 

3: 

iD  4 

K» 

to 

eg 

tv 

SD 

ej 

tv 

eg 

LA 

CD 

-H 

4 

PO 

4 

M 

4 

O 

K, 

o 

eg 

tO 

4 

U3 

a 

C'  eg 

mf-1 

a? 

C5 

O' 

2 

1/5 

eg  ej 

P 

to 

co 

o 

LA 

ce 

ej 

V, 

a 

vX> 

63 

O' 

CD 

C3 

CO 

PO 

a 

LA 

-g 

eg 

C3 

4 

fs. 

•*•1  ?o 

C5 

a 

O 

O  9 

a 

c 

c 

« 

» 

« 

0 

8 

e 

G 

o 

0 

9 

« 

« 

a 

o 

« 

8 

8 

9 

« 

c 

S 

«  <p 

9 

o 

G 

0 

UJ 

LA  UN 

mH 

O' 

mH 

<h 

vD 

to 

vJ 

4 

eg 

eg 

ms-i 

CO 

v=9 

Pv 

9*1 

m-5 

^7 

K. 

v4 

ii 

^:3 

E 

O' 

r 

CL 

1 

y 

iu  o 

ro  LA 

LA  CP 

eg  o 

CO 

O' 

N.  C3 

*r-i 

a 

CD 

J  M 

mH  eg 

r-t  eg 

O  CS 

a 

PD 

ro  a 

O'  CO 

4 

mm=! 

Gf 

UJ 

N.  sj 

4  cn 

la  m 

s= 

« 

to  a 

eo  vD 

eg 

to 

UJ  Cm 

-J 

eo  ro 

fv.  \Q 

O'  N- 

4 

eg 

eo  O' 

CS  4 

in 

«0 

o 

o  ® 

a  e 

e  © 

• 

• 

c  « 

a  • 

• 

X 

in  in 

PO  N. 

co  to 

4 

cn  4 

ro  eg 

O' 

in 

d 

m-g 

ro  eg 

1  ( 

mr-l 

eg 

*r-4 

g  1 

eg 

<v4 

ft? 

i  l 

i  i 

9 

i 

1 

i 

in  c' 

O' 

4  in 

O'  co 

O'.  M 

co  r^; 

4  in 

CM  pe; 

LA  ^1 

mM  4 

eg  r*. 

U5  LA 

CP1 

eo  ro 

eg  eg 

C3  fv. 

4  PO 

to  to 

mH  O' 

ro  to 

co  a 

\D  CO 

O'  cs 

o  so 

4  \0 

cn  O' 

CT'  LA* 

mH  4 

O'  <S5 

p'»  w 

4  vO 

SO  o 

vO  pt. 

&  SO 

m?*?  <T> 

<s«9  eg 

©  e 

•  • 

8  0 

®  « 

©  <s 

©  0 

e  © 

©  O 

©  © 

CO  U) 

co  es 

eo  O' 

eg  eg 

4  eg 

a  in 

\D  eg 

PO  kO 

Si 

eg  eg 

PO  PO 

to  PO 

ro  r-o 

to  ro 

eg  v? 

o-i  r\j 

co  co 

«e  *e 

e  s  9i  e  s  e  a  e  i  c  t  «  s 


U 

ro  ro 

ro  ro 

ro  eg 

to 

to 

eg  eg 

eg 

CV! 

eg 

eg 

PO 

to 

M5 

to 

ro  to 

to 

to 

ro 

to 

?o 

to 

ro  ?o 

ej 

C\1 

eg 

ro 

a  a 

C3  CD 

o  o 

a 

a 

O  CD 

a 

W 

CN 

rgs 

CD 

CD 

O 

CD 

a  a 

O 

a 

a 

a 

C3 

o 

&  © 

C5 

© 

© 

cs 

p 

A  A 

4.  mV 

*  -V 

4> 

<* 

«v  «v 

* 

*> 

•V 

et} 

4 

A 

«4> 

mV,  mia 

4 

mV 

4 

A 

4 

4  efr. 

mU 

A 

4 

>* 

UJ  LU 

LU  UJ 

UJ  UJ 

UJ 

UJ 

UJ  LU 

UJ 

LU 

UJ  LU 

UJ 

UJ 

UJ 

LU 

UJ  UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ  LJ 

UJ 

UJ 

UJ  UJ 

D 

X 

N,  CD 

P  ) 

mH  C3 

vD 

O' 

4  cO 

LA 

cn 

LA 

UN 

UN 

H 

a 

O'  cn 

CD 

eg 

O 

CJ 

UN 

eg  o 

a 

eo 

eg 

1 

<£>  K 

co  vO 

mr-l  CT> 

UN 

A- 

CD  UN 

O' 

—4 

o 

U> 

G 

O' 

fv 

ej  a 

in 

vO 

cn 

00 

PO 

© 

Fv 

cn 

cr* 

2 

3: 

&. 

eg  m 

CS  4 

ro  un 

in 

UN 

ro  LA 

K. 

U) 

cn 

cn 

eO 

CO 

rv 

U  4 

4 

O’* 

cn 

UN 

m 

CO 

cn 

© 

© 

4 

*G 

UJ 

«r 

ro  in 

CD  4 

tv.  4 

cr* 

4 

co  S» 

m 

eg 

tn 

in 

▼-4 

ej 

tv 

tn 

aj  eg 

rg 

UN 

4 

«3'*4 

CP 

eg  -/.i 

fv 

Pm- 

UN 

eg 

«s 

V- 

UJ 

go  r-i 

QD  C7> 

co  *■> 

U) 

U) 

K  m-H 

in 

5 

CP 

■H 

cn 

LA 

to 

LA 

fO  Fv 

K. 

tv 

UN 

4 

cn 

Fv 

<P  4 

m 

LA 

UN 

10 

X 

4  in 

v£  W 

4  O' 

in 

U> 

T-m)  PV 

eg 

CJ 

a 

o 

UN 

CO 

4  PO 

Pv 

LA 

eg 

N, 

UN 

UN 

cn  cn 

LA 

•cT 

© 

CT 

M 

>■ 

to 

9  9 

©  6 

9  • 

s 

0 

©  • 

• 

« 

« 

© 

e 

© 

o 

9 

0  0 

© 

o 

© 

0 

Q 

© 

a  © 

s> 

Q 

e 

© 

a: 

CO 

W  -H 

1  9 

N>  N, 

1  t 

*4  UN 

1  $ 

PO 

1 

4 

9 

UN  U> 

eg 

f 

1 

in 

9 

to 

1 

eg 

ej 

K. 

6 

UN 

9 

pv  fv 

i  t 

4 

1 

4 

0 

rv 

i 

UN 

9 

eg 

5 

3 

po  ro 

9  g 

iA 

8 

eg 

*99*$ 

H 

a 

o 

eg  eg 

90  eg 

eg  to 

ro 

P5 

to  PO 

ro 

ro 

PO 

ro 

PO 

ro 

eg 

eg 

to  to 

C3 

o 

to 

eg 

CM 

FO 

FO  SO 

eg 

f\! 

ej 

j 

eo 

CD  O 

C3  CD 

CD  CS 

CD 

O 

ct  a 

CD 

C3 

a 

CD 

CD 

C3 

CD 

Q  O 

CT 

O 

CD 

CD 

o 

CT 

CD  C3 

CD 

© 

CD 

1 

o 

>• 

mfr- 

<V  V 

^  A 

<V 

* 

A  <«• 

4- 

4 

4 

* 

A  A 

A 

4 

A 

* 

A 

ds  A 

*Cs 

*■> 

i£t:. 

-J 

1 

UJ  UJ 

UJ  UJ 

LJ  UJ 

LU 

UJ 

UJ  UJ 

UJ 

LU 

UJ 

UJ 

UJ 

IU 

UJ 

UJ 

LU  UJ 

UJ 

U» 

UJ 

Uj 

UJ 

l;J 

LU  UJ 

UJ 

UJ 

LU 

UJ 

i- 

CD  eg 

4  cn 

tv  to 

eO 

O'  o 

4 

to 

UN 

to 

eg 

a 

a 

N. 

PO  CD 

CO 

CO 

o 

o 

Pv 

in  cp 

to 

cr* 

tn 

p-'J 

d 

2 

a  ro 

cn  4 

eO  **« 

UN 

UN 

▼g  on 

CO 

CD 

4 

to 

to 

eg 

LA 

AJ 

tn  tv 

4 

to 

CO 

CT' 

-H 

cn  cn 

K. 

© 

Ur'. 

© 

UJ 

X 

00 

4  CD 

fV  v£) 

UJ 

eg 

mr4  UN 

O' 

4 

U3 

*•1 

UN 

a 

to 

LA 

UN  cn 

ro 

fv 

PO 

vp 

pv 

4 

cn 

<\J 

UN 

cu 

a 

21 

cn 

cn  s- 

v£  CA 

cn  S* 

tH 

eg 

e !  UN 

UN 

cn 

4 

UN 

ej 

c.e 

o  ro 

eO 

N. 

PO 

4 

eg 

©  FO 

UN 

4 

4 

eg 

LU 

o 

UN  K. 

m-<  N» 

vD  LA 

eg 

a 

cr*  O' 

CO 

4 

in 

«o 

fv 

UN 

cn 

ro  4 

UN 

4 

O' 

4 

CS  4 

mH 

<rd 

eg 

to 

UJ 

_i 

2 

co 

eg  CD 

tv  \jO 

in 

PO 

mM  CO 

eg 

to 

Pv 

eg 

€3 

a 

*.0 

U) 

Pv  VJD 

eg 

rv 

o'  ro 

o 

Fv 

eg  on 

UN 

AJ 

UN  vD 

u 

«  s 

e  fl 

9  9 

« 

o 

S  • 

* 

e 

0 

© 

© 

© 

c 

a 

o  © 

© 

© 

« 

<8 

<9 

© 

e  o 

o 

Q 

c- 

c 

2 

M 

sh  eg 

un  ro 

ro  tH 

<rm| 

K 

4  eg 

*  i 

4 

ro 

ro 

1 

4 

1 

eg 

* 

PO 

j 

«0 

m-} 

mrl  <5-4 

O' 

fv 

g 

m-1 

s-i  PO 

i 

as 

4 

1 

Fv 

ro 

UJ 

8  » 

* 

i 

15 

CO 

ro  so 

4  ro 

ro  4 

4 

4 

eg  eg 

to 

eg 

W 

to 

■<r<! 

mrU 

no 

ro 

ro  ro 

M 

ro 

FO 

ro 

to 

PO 

4  g? 

FO 

ro 

JO 

ro 

UJ 

CD  CD 

CD  O 

CD  CD 

a 

O 

F.  O 

a 

o 

C3 

o 

O 

a 

CN 

o 

CD  CD 

o 

CD 

eo 

CD 

© 

© 

©  o 

© 

© 

© 

CD 

to 

X 

4  mV 

4.  «V 

4.  * 

mV 

A 

A 

■*. 

<b 

cb 

* 

«V 

A 

4 

A 

A  A> 

6 

4 

A 

A 

4 

A  A 

«V 

u> 

A- 

U- 

to 

J 

UJ  UJ 

UJ  uJ 

UJ  UJ 

UJ 

IU 

UJ  UJ 

UJ 

U 

UJ 

UJ 

LU 

IU 

LU 

LU 

UJ  UJ 

UJ 

IU 

LU 

Ul 

UJ 

LU 

UJ  LU 

LU 

LU 

LU 

UJ 

2 

UJ 

-J 

in  go 

LA  O' 

CT*  N. 

4 

a 

*s  eg 

cn 

tv 

in 

4 

eg 

eg 

fO 

to 

ao  eg 

O' 

CO 

4 

ro 

N, 

O' 

4  K. 

eg 

LA 

fO 

to 

a' 

4 

in  to 

eg  4 

o  o 

O' 

to 

o  o 

cn 

•y 

rH 

UN 

ej 

<T* 

Q 

4  ^ 

to 

eg 

a 

eg 

O' 

UN 

4  e  -'t 

LA 

4 

ra 

jjD 

H  P- 

X 

in  s. 

4  U> 

4  ro 

*M 

cn 

K,  00 

tv 

to 

in 

O 

CO 

in 

•-1 

to 

Pv  fO 

PO 

UN 

in 

CTi 

eg 

UN 

CD  C3 

fv 

*3 

eg 

CO 

to 

MU 

vO  4 

CO  SO 

UN  N. 

to 

in 

CO  tv 

m-4 

UN 

to 

U) 

LA 

UN 

O 

UN 

O'  <f*! 

*J0 

LA 

AJ 

rv 

ej 

co  ej 

CD 

co 

in 

ng 

o 

4  (V 

in  eg 

eo  O 

4 

4 

4  CD 

fv 

to 

a 

4 

O 

CD 

eg 

4  eg 

rv 

G5 

a 

4 

in 

ro 

Fv  *n 

PO 

90 

e5 

O' 

2 

cn  «o 

*h  -G 

UN  CD 

4 

tv 

to  LA 

O 

UN 

mU 

CD 

fv 

to 

CO 

£3  N- 

4 

to 

eg 

4 

00 

O  mr-l 

lO 

CD 

eg 

eg 

to 

«  « 

•  9 

9  • 

9 

• 

•  s 

• 

9 

e 

© 

« 

© 

«* 

e 

©  9 

Q 

0 

c 

© 

© 

o  © 

« 

0 

K? 

9 

4  4 

sH  cn 

O'  W 

»g 

K  UN 

4 

PO 

PO 

CO 

eg 

4 

fg 

LA  4 

4 

4 

V:<J 

vfl 

fv 

ir-*1 

n 

tn 

f\j 

AJ 

UJ  *  9  I  9  «  I  I  3  9 


to 

to 


UJ 

eg  nj 

eg  eg 

fg  eg 

CD  CD 

a  id 

©  CD 

C*T 

1  1 

5  1 

i  1 

Ul 

UJ  UJ 

UJ  LU 

LU  UJ 

fc-  O  o  c?  o  o  o  o 


IU  z  oo  a  □  o  o 

IN  to  (V  aa  o  a  o  o 

lA  co  co  a  o  n  a 

()  I  V*  *-*  l/i  CT  CD  OO  O  C5 

r-  _j  u.  in  la  la  un  in  un 

'U  X  X  o  •*  ••  *  * 

>■  15  o  4  4  J  ^  4  4 

AN  ^  III 

I  -J  o 

>■  u.  _J 

cy  <r 

gn  lu1  O  v-  eo  (A  o 

•u  z.  s.  k.  eo 

l u  • 

u.  x  a 

LU  w 
mu 
Ll) 


m  N  eg  co  ej  fo  eg  eo  eg  ej  eg  eo 

a  o  o  cd  ©a  cd  cd  ©a  oC3 

II  II  it  I?  I  I  (I 
LU  lii  UJ  LU  bi  Ul  bJ  uJ  UJ  LJ  IU  UJ 

oa  CD  CJ  oa  C3  CD  C?  C3  OO 

OO  OO  OO  CTO  OO  OO 

©a  □  a  cd  CD  a  a  «  o  tn  o 

o  a  oo  oo  oo  c?o  oo 

CD  CD  CD  CD  CD  CD  CD  O  C“  CD  PH 

in  LA  X>  UN  lO  vA  UN  4  UN  «X*  LA  LA 

<1  •  »0  •  SO  SO  0  e 

^  J-  PO  tO  PO  fO  M  M  tO  PO  4  4 

I  I  I  I  I  I 


<h  eo  k;  4  in  \&> 

CO  fO  ©3  co  CD  ^ 


eg  eg  aj  eo  eg  eg  eg  r  j  eg  eg  eg  eg 

CT  CD  ©  C3  £33  K~J  «3  O  ©5*3  O  CD 

II  i  3  It  It  IS  9  3 

LU  LU  UJ  UJ  UJ  UJ  UJ  Ll)  l*J  LU  UJ  UJ 

oo  oo  oa  cd  o  coo  oo 

n  o  oo  oo  a  a  a  s  s  c 

no  cs  a  cs  a  a  o  a  o  a  a 

CN  CD  O  C3  ©a  CD  C3  o  C3  o  o 

a  ct  oo  eoo  q  a  oo  oa 

la  in  tr.  in  in  la  mm  in  m  un  un 

c  «  »  e  «o  <5  ©  oo  oo 

4  -3s  4*  4*  4  4"  4  4’  4  4  PO  ro 

9  I  I  S  I  5 


fv  so  O'  S3  eg 

0*>  CP  CP  ©  ©  &7? 

o?4  it ti  v’i 


eg  eg 

C3  US 

i  « 

Lu!  UJ 
cd  a 
o  a 

CD  es 

e>  o 
a  o 
ON  uO 

i?  O 

PO  tO 

I 


B-10 


BdH-L.  COMPOSITE  FUSELAGE FINE  GRIO HOOEl -  DEC  E  N  BE  ft  1® »  19 7  5  NASTRAN  9/16/74  PAGE  5# 

FREE  FLIGHT-55 


Q£ 
X  <* 
<  Id 

C  X 

\A 


(Vi 

Gif 

M  *-■*  O 

Q£  Z 

Q£  <.  >-<< 

IO 

O 

o 

w  or 

,  UJ 

i  fM 


1/3 

!  UJ 

I  (0  & 
to  to  o 
u  -> 

P®  QC  < 

►-  r 

z  10 

UJ  -J 
< 
sc  a. 

- 

Ul  o 

Li  W 

or  uj 
uj  a  «j 
° 

I  z 


90  (M 

o  o 

4  4 
UJ  u 
CJ  00 
4  erf 

oj  cr* 

«o  4 
ro  ro 
PO  N. 


90  90 

o  o 
4  4 
UJ  lil 

CM  O' 
4  in 
*4  *4 
M3  O 

in  eo 
erf  m 


cm  - 

i 


CM  CM 

O  O 

4  4 

UJ  UJ 

o  o 
oo  in 
ro  S- 
ro  erf 
o  ro 
cm  ro 
•  • 
in  4 


M 

3 


i 


X 

• 

ZEtf 
UJ  <* 
<  H  UJ 
CO  X 
M  10 

i  ^ 

& 

;  a 

►»  (g 

j  ° 
o 

I  o  > 

-J  I 

9-  «J 

<*  z  «x 

UJ  X 

a  r  u 

UJ  o 
UJ  J  z 
UJ 


w  « 

o  co 

UJ 

1/0  X 
t  to  I 
Z  UJ  J 
<*  4 
W  ►—  X 
!  CO  ue 
o 


10 

•  • 

erf  orf 

UJ 

to 

1  1 

to 

UJ 

1 

CM  CM 

a  a 

or 

9  9 

UJ 

Uf  Ul 

o 

o  o 

UJ  UJ 
ao  K) 


cn  oo 
uj  in 


PO  ro 
o  o 
4  4 
UJ  UJ 
O'  K0 
CM  *4 
00  03 

90  4 
rs  in 
in  cm 

•  • 

4  in 

I  9 


UJ  UJ 
ro  o 
cn  in 
ro  m 

erf  4 
O'  O' 
•4  o 
•  • 
erf  CM 
I  9 


CM  CM 
O  O 
4  4 
UJ  UJ 
CM  4 
4  cn 
in  ro 
in  ro 

erf  s- 

in  cm 
•  « 
U>  erf 

I  I 


CM  CM 
es  o 
4  4 
UJ  UJ 
u>  a 
ro  erf 
•h  cn 
o  Of 

erf  Ps 

in  4 

•  • 

fo  4 

9 


ro  ro 

o  a 
4  4 

UJ  UJ 
«3  ro 

erf  4 
CO  CO 
oD  m 
oo  M3 

cn  in 


CO  tm 

O  CP 

y.  sr  t/i 

o  o 

_|  U.  H 

M3  M3 

z  o 

■  « 

o 

PO  PO 

9 

o 

-J 

< 

a  »» 

4 

z 

O 

UJ  4 

4 

X  o 

UJ  *~4 

i  -I 

1  w 

UJ  UJ 
<0  4 
ro  o 
4  no 

cm  <n 
in  m3 
m  cm 

•  • 

cn  k. 


90  90 

o  o 


00  «3 
u  o 
in  ro 

•  • 

CM  CM 

9  9 


4  4 

UJ  UJ 
O  4 
90  M3 
v0  *4 
CM  CM 
CO  4 
*4  m 
•  • 
in  co 
t  9 


cm  ro 
o  o 

4  4 

UJ  UJ 
erf  cn 

<T>  (M 
Ps  4 
rsj  cn 

o0  4 

K.  erf 


l0  CM  4  CM 


90  90 

o  a 

4  4 

UJ  UJ 

ro  *4 

n*  9s 

4  ro 

M3  M3 
CO  UJ 
O  K 

•  • 

CM  *4 

I  9 


UJ  UJ 

ro  N- 
4  oo 
▼4  4 

cn  cm 
cn  fo 
cm  in 

•  • 

9s  CM 

9 


?o  in 

rs  O' 

M3  O' 

o  in 

cm  in 

ps  in 

90  PO 

M3  ao 

ro  ao 

Ps  M) 

O'  9s 

•h  in 

4  in 

PO  90 

Ps  4 

O'  ro 

•  • 

*  • 

«  • 

•  * 

in  ro 

O'  rH 

CM  Ps 

4  «3 

Ps  ao 

90  90 

P0  90 

9s  vO 

I  9 

9  9 

9  1 

90  90 
«P  a 
4  4 
U  UJ 
in  n- 
in  4 
M3  4 
BO  4 

in  o 
M3  4 

•  • 
4  *4 
I  9 


CM  CM 

a  a 

4  4 

UJ  UJ 
O'  4 
O'  9s 

in  ro 

CM  a 
M/  CM 


90  90 

P0  P0 

CM  PO 

o  o 

co  o 

o  o 

4  4 

4  4 

4  4 

UJ  UJ 

UJ  UJ 

UJ  UJ 

M)  90 

a  ro 

M>  CM 

Ps  00 

in  o» 

ro  O' 

CM  4 

40  O' 

ao  ps 

CM  «0 

4  O' 

K  Ps 

W  O' 

CM  M3 

W  4 

CM  90 

O'  9s 

CM  O' 

•  4 

•  • 

•  « 

PO  4 

srf 

00  erf 

9  9 

9  • 

1 

P0  90 

ro  ro 

P0  PO 

o  a 

o  o 

C5  O 

UJ  UJ 
K  CM 
4  «0 
fs  M3 
CM  a 

in  in 
in  cn 

•  ■ 

CM  fU 

I  I 


CM  CM 
o  WP 
9  9 

UJ  UJ 
a  o 


W  (V  Aj  CO  <=> 


UJ  UJ 
90  a 
M3  a 
erf  4 
CM  CM 
o  cn 
-rf  P0 


I  I 


CM  CM 

o  a 

«  9 

UJ  UJ 
a  o 
a  a 
o  a 


cm  ro 

o  o 

4  4 

UJ  UJ 

o  cn 

no  in 

4  (M 

ro  rs. 
4  4 


90  90 
a  o 

4  4 

UJ  UJ 
*4  ro 
90  M3 

*4  in 

*4  M3 

a  4 

«4  M3 
•  n 
n4  CM 
9  I 


CM  P0 
a  a 
4  4 
UJ  UJ 
M3  CM 
o  in 
M>  M3 
an  90 
a  s. 
4  4 
n  • 
90  <4 
9  9 


UJ  UJ 
ro  M) 
cs 

M3  M3 
4  *4 
<T>  CO 

cn  *4 


NADC-77149-30 


cm  ro 
a  o 
4  4 

UJ  UJ 
m  cm 

^4  K» 

m)  m 

N- 

ro  cn 
in  _n 

*  n 

n.  nj 


90  (M 

o  o 


UJ  i 


K.  CD 

in  <r4 
in  co 

^  C3 

M3  00 

n  • 

90  90 

I  9 


CM  ro  CM  90  P0  I 


UJ  UJ 

r*  in 
4  in 
ro  cn 
4  ^ 
CM  4 
90  M3 
•  • 
CM  t4 
I 


cn  us 
r».  cn 

O  «H 

in  k 

•  • 
O  4 
n*  n- 

9  9 

CM  90 
a  a 
4  * 

UJ  UJ 
CM  M3 
4  N 

in  rw 

(M  *4 
po  cn 

fs,  o 
•  • 
CM  H 

I  I 

CM  PO 

a  e» 

4  4 

UJ  UJ 

93  W 

in  oo 
in  m3 
w4  cn 
m  4 
CM  90 
•  • 
P0  *4 
I 


UJ  UJ 
O  cn 
♦  l  « 
4  <M 
4  <© 
o  j- 
cr  po 

•  • 
•4  fM 

I  I  . 


p-  in 
4  CM 
a  <*4 
eo  in 

C3  ^4 

*4  M3 
•  • 
CM  4 

I 


O'  in 

90  4 
40  M3 
M3  N 
*  • 
cn  M3 
vO  M) 
9  I 


cm  ro 
a  a 
4  4 

UJ  UJ 
cn  M3 
cn  cn 

4  o 

03  *4 
O  *4 

cn  «o 


9  I 


CM  CM  CM  CM 


M3  iG  O  O 

•  •  •  • 

90  90  4  4 

«  9 


in 

o 

fC 


O  i 
O  I 


4  , 
» 


SI 


9 

l  UJ 
'  o 
I  o 
t  a 
i  a 
i  a 
>  o 

i  • 

’  4 


3  ro 

>  C5 
.  4 

J  UJ 

4  N- 
4  CM 
■)  M3 
J  ro 
*  in 

1  CM 


UJ  UJ 
o  ro 
n.  m 
in  u3 
4  « 
4 

*4 

•  • 

CM  CM 

9  I 


90  CM 
a  o 
4  * 

UJ  UJ 

cm  ro 
in  cm 


» in 

I  90 


CM  *4 

cm  in 

*4  M3 


in  o 

M3  40 

9  9 


90  90 

C3  a 

4  <*■ 
UJ  UJ 
ro  in 

M3  03 

m  <o 

cr>  cn 

cn  in 
«4  in 


90  90 
O  O 
4  4 
UJ  UJ 

in  o 
4  in 
as  o 
«3  ro 
ao  cn 
O  9s. 

•  4 

*4  CM 
9  9 


UJ  UJ 
CM  M3 
03  03 
CM  *4 
tO  90 
o  M3 
PO  cm 

•  4 

*4  P0 


40  in 
in  in 
a  4 


4  O' 
M3 

9  9 


CM  CM 
O  O 
4  4* 
UJ  UJ 
O  CM 
^  O 
fO  K. 

a  cn 
«C  M3 
fv.  *4 


CM 
O  O 
*  ♦ 

IU  UJ 
CO  N* 
O'  CM 
CM  M3 

M3  in 
CM  O 

in  cm 

•  • 
in  cn 
I  9 


P0  CM 
o  o 

*  4 

UJ  UJ 

in  Ps. 

O  N- 
C0  P^ 
a  ro 
O  90 

in  *4 

4  4 


ro  cm 

w  o 

4  4 

UJ  UJ 
CM  N. 
4  M3 

vh  in 

4  *4 
ro  n- 
4  O' 

4  4 

*4  90 
I  9 


UJ  UJ 
h*.  <0 
M3  CM 
«4  h* 
Cl  O' 
D  *4 

CM  « 

4  4 

on  m 

9  I 


ao  ro 

(9  4 

cm  cn 

ro  cn 

•  4 

ro  in 
in 


CM  CM 

a  C3 

4  4 

UJUJ 
O'  co 
in  cm 
4  « 
4  ro 
in  n- 

4  O 


PO  po 

CM  CM 

CM  CM 

CM  CM 

o  o 

a  o 

o  eo 

a  O 

4  4 

4  4 

4  4 

4  4 

UJ  Ul 

UJ  Ul 

UJ  UJ 

UJ  UJ 

4  60 

90  4 

CM  Ps 

90  PM 

rs  in 

90  <0 

O  90 

rs  9s 

rs  in 

9S  M3 

rs  n. 

aO  ao 

O'  rs 

M>  O' 

M>  M3 

in  cm 

to  90 

CM  «0 

o  ro 

in  cn 

CM  40 

PO  a 

9s  erf 

4  o 

•  • 

•  • 

4  • 

•  • 

CM  PO 

1 

4  90 

00  CM 

O'  On 

1 

PO  CM 

P0  90 

M  P0 

CM  CM 

AC  o 

o  o 

a  n 

CJ  o 

4  4 

4  4 

4  4 

4  4 

Ul  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

CM  4 

^4  O' 

ro  in 

CM  CM 

4  « 

<n  s-« 

90  O 

4  CM 

40  4 

srf  W 

ro  4 

in  o 

ro  fs 

M3  O' 

Cl 

<n  t-j 

P0  M3 

rs  M3 

s4  40 

O'  CM 

4  O' 

C'  o 

L\  M3 

O'  o 

•  • 

4  • 

•  • 

*  • 

PO  90 

1 

«4  CM 

1  1 

M3  CM 

•  9  i 

4  srf 

90  90 

90  PO 

90  90 

90  90 

90  PM 

o  o 

o  o 

o  o 

a  o 

a  o 

4  4 

4  4 

4  4 

4  4 

4  4 

UJ  UJ 

UJ  Ul 

UJ  UJ 

Ul  UJ 

UJ  Ul 

ro  4 

o  o 

in  o 

90  Ps 

M3  PM 

M3  o 

ro  <M 

in  4 

O'  4 

4  Ps 

M3  O' 

rs  O' 

M3  ro 

M>  ro 

cm  ro 

M3  <C 

M3  in 

an  O' 

N.  (\l 

CM  90 

cm  in 

o  in 

ps  in 

M3  «3 

rt  w4 

in  4 

4  O 

w4  O 

a  M) 

•  • 

•  • 

•  • 

•  • 

•  • 

w4  si 

srf  W 

■H  s-J 

st  O' 

CM  90 

P0  PO 

90  CM 

CM  PM 

PM  CM 

CJ  O 

O  CO 

o  o 

O  O 

o  o 

4  4 

UJ  UJ 
CM  <M 
cn  k- 
in  ao 

K.  M) 

4  ro 

•  • 

qs  *4 

I  9 


90  CM 
a  o 

4  4 

UJ  UJ 
M3  CM 

M3  in 
tn  co 
ro  cn 
o  a 

<r4  m 


ao  90 


•»4  CM 
M3  M> 


4  4 
UJ  UJ 

in  o' 

M3  »4 

in  cr> 

PO  90 
P0  M3 


90  90 

O  O 
4  4 

UJ  UJ 
M3  «4 
O'  CM 
a0  ao 
O'  4 
^4  in 
o'  n* 


UJ  Ul 
CM  « 

cm  in 
m>  in 

03  N* 

90  40 

m  in 

4  • 

«4  M3 
I  9 


PO  90 
o  o 
4  4 

UJ  UJ 

O'  m 
03  CM 
M3  O' 

4  ~4 
9s.  in 
CM  4 


4  4  4 


UJ  UJ 

o  j- 

O'  in 
«e  ro 
in  ^4 

PO  CM 
C3  s4 
•  • 
90  CM 

9  9 


90  90 
O  O 
4  4 

UJ  UJ 

ao  cn 

<n  in 

N-  90 

4  Ps 

in  a 
a  O' 

4  4 


ro  v0 

40  N. 

ro  cm 

sJ  o 
fs  90 


90  90 


UJ  UJ 
O'  CO 
o  O' 
O'  W 
4  M3 
M3  O 
O'  ao 

4  • 


CM  CM 
O  C3 


UJ  UJ 
aO  M3 


in  CM 


CM  CM 
o  o 

4  4 

UJ  Ul 

cn  ro 

M3  M3 
«3  90 
M3  *0 
4  « 
w4  M3 


CM  CM 
O  O 
4  4 
UJ  l‘l 
4  O' 
O  M3 
Ps  o 
in  M3 
CM  4 
CM  O' 


*4  t4  w4  O'  s4  < 


CM  ^4  *4  <H  CO  M3 


4  ^4 

fs  M3 
O  *4 


CM 

M3  M3 

9  9 


*4  -H 

ro  ro 

90  90 

CM  CM 

CM  erf 

o  o 

o  C? 

o  o 

a  o 

O  O 

4  4 

4  4 

4  4 

4  4 

4  4 

UJ  UJ 

UJ  Ul 

UJ  UJ 

Ul  Ul 

UJ  Ul 

CM  Ps 

M)  CM 

M)  W 

O  <D 

ro  ro 

in  4 

o  cn 

O'  Ps 

a  ro 

4  -rt 

CM  a 

erf  a 

4  C3 

po  *n 

srf  Ps 

ps  in 

90  J. 

o  o 

fs  M3 

M3  i0 

in  rs 

O'  4 

M3  ro 

a  4 

M3  fs 

S8< 

CM  CM 

4  O 

cm  cn 

•  4 

•  4 

•  • 

4  • 

•  • 

4  <H 

1 

«H  W 

•  1 

w4  *4 

in  4 

s-»  4 

PO  CM 

PO  ro 

CM  CM 

90  PO 

ro  po 

a  a 

o  o 

o  o 

a  o 

C3  O 

*  4 

4  4 

4  4 

4  4 

4  4 

UJ  UJ 

UJ  Ul 

Ul  UJ 

UJ  UJ 

UJ  Ul 

4  90 

Q  fs 

CM  "H 

fs  0J 

-h  ro 

M3  O' 

M3  W 

to  ro 

*4  4 

*0  4 

ro  PO 

fs  o 

m  h 

M3  CM 

M3  cn 

CM  «0 

O  4 

4  9s 

a  po 

eo  4 

<=>  o 

in  Ps 

ro  Ps 

po  «o 

in  a 

et  in 

CM  O 

M3  erf 

O'  fs 

cn  eo 

«  • 

*  • 

•  • 

4  • 

•  • 

*rf  O' 

erf  W 

CM  CM 

srf  H 

srf  erf 

a  a 

4  4 

UJ  UJ 

a  40 
90  rO 

Ps  in 
in  co 
cm  a 

40  CM 

•  4 

in  cn 
i 


CM  CM 
O  O 
4  4 
UJ  UJ 
a  M3 
90 

4  ® 
is.  in 

Ps  4 
*4  00 


*4  s4  40  M3 


CM  90 
o  a 
4  4 

UJ  UJ 

ca  m> 

Ps  fS 

in  N 
in  m> 

O  sR 

4  90 

*  • 

cn  *4 

•  I 


CM  CM 


UJ  UJ 
PO  *4 
o  4 
ro  *4 

4  CM 
4  <M 
MJ  «0 

•  4 

4  4 
t  t 


et  CM 

CM  *4 

CM  CM 

CM  <M 

o  a 

o  a 

O  C3 

«a  O 

1  4 

4  4 

4  4 

4  4 

uj  ui 

UJ  UJ 

Ui  UJ 

UJ  UJ 

CM  «3 

M3  a 

e4  M3 

CM  »rf 

ao  m 

ao  O' 

in  cm 

4  a* 

cn  in 

a  03 

O  CM 

erf  erf 

4  f 

4  et 

w  a 

in  ro 

4  in 

O'  o 

4  O' 

O'  e» 

9s  ps 

9s  «3 

M3  CM 

erf  in 

•  • 

4  • 

•  4 

4  4 

4  in 

erf  ® 

erf  erf 

erf  erf 

» 

1  « 

1  « 

1 

I  9 

UJ  UJ 
a  cn 


4  4 
9 


CM  <M 
o  o 
9  9 
UJ  UJ 
o  o 

O  0 


o  a 
o  a 


4  4 
I 


CM  CM 

CM  CM 

CM  CM 

CM  CM 

CM  CM 

a  w 

o  cn 

o  a 

o  o 

a  o 

1  l 

(  t 

l  l 

1  1 

l  < 

UJ  Ul 

Ul  UJ 

Ul  UJ 

UJ  UJ 

Ul  UJ 

o  o 

o  o 

o  a 

o  O 

o  o 

a  a 

o  o 

o  o 

o  o 

o  o 

a  o 

C0  o 

o  o 

C3  o 

a  o 

o  o 

cj  a 

O  oi 

a  cj 

a  a 

r  a 

o  o 

a  o 

a  err 

as  o 

O  0 

a  o 

o  o 

o  O 

o  a 

•  4 

4  4 

•  • 

4  4 

•  • 

4  4 

j; 

«  • 
4  4 

t 

I 

1 

i 

1 

I  I 
UJ  UJ 
a  o 
a  o 

a  o 
O  O 


4  4 
I 


I  I 

Ul  UJ 


o  o 

a  ca 

CJ  o 

a  a 

•  • 
4  4 
I 


CM  CM 
o  o 
+  4 

UJ  Ul 
M3  CM 
4  M3 
n  K. 

ro  ro 
in  in 
4  Ml 

•  • 

cn  o' 


CM  CM 
o  o 

4  4 

UJ  t.l 
40  90 
CM  M3 
a  oO 
«3  m 
4  4 
N.  o 


ro  ro 

o  o 

4  4 

UJ  UJ 
CM 

■»-<  M3 

4 

in  '.o 
M3  CM 
o  ao 


CM  < 


erf  O' 

ro  o' 

N  Ps> 

erf  4 

fs  o 

ao  o 

4  in 

erf  erf 

ro  fo 

po  ro 

erf  CM 

90  cn 

O'  4 

M3  ao 

M3  «0 

90  erf 

Ps  cn 

ao  m 

CM  Ps 

in  cm 

4  • 

•  • 

•  • 

•  4 

•  • 

CM  O 

M3  in 

M3  40 

in  ro 

ao  ao 

4  4 

Ps  Ps 

<o  m 

a0  40 

Mr  M3 

w4  iHrl  CM  CM 


CM  CM  CM  CM  CM  CM 

ca  a  n  C  S3  W 


CM 

CM 


CM 

mi 


4 

CM 


in 

CM 


M3 

CM 


9  9 

UJ  Ul 

a  o 
a  a 
cr  cj 
o  o 

o  o 


to 

CM 


UJ  UJ 
4  in 
M3  -y 
in 

*4  P- 

ro  ro 
4  U3 

•  • 

M>  M3 

I  « 


po  ro 


UJ  w 
CM  4 
O'  W 
oo  ao 
CM  *4 
w4  M3 
eo  in 

•  4 

s*  *4 


CM  CM 
O  O 
4  4 

UJ  UJ 

ps  CM 
CM  M) 
CM  M) 

PO  K. 

fs.  O' 

cm  in 

•  • 
4  erf 


CM  CM 
w  O 
9  9 

Ul  UJ 
»  o 
o  o 
o  a 
o  o 

CJ  Q 

o  o 

•  * 
4  4 
I 


O' 

CM 


B-ll 


O' 

LA 


til 

19 


NADO77149-30 


tx 

M  «ar 
<r  uj 
X!  X 
00 


csj  aj 

©  CD 
4*  4 
tU  UJ 

cp  a- 
4  cp 
03  cO 
03  o 

4  «-f 

AJ  fw» 

•  • 
vO  Aw 


AJ  K> 
CD  CD 

4  4 

UJ  UJ 
«o  co 

CD  AJ 
CD  IA 

U3  4 
eg  O' 
J  a 


AJ  CM 

O  CD 


UJ  UJ 
LA  03 


03  Aw 
UN  f0 


AJ  AJ 

CD  a 

4  4 

UJ  uj 
4  CP 
r-O  <T> 
K.  fv. 
CD  CM 
AJ  K) 
IA  4 
•  • 
to  to 


AJ  AJ 
o  a 
*  4 

U  UJ 
aO  4 
A~  AJ 
03  (A 
4  CD 
LA  wH 

O'  03 

•  • 

IA  4 


ro  ro 

CD  CD 


UJ  UJ 
a  cp 


»-«  IA 
cC  W 
IA  aD 


K>  PO 

O  O 


U  UJ 
a  4 
«d  rp 
a.  ro 
aj  *-< 
AJ  LA 
IA 


ro  ro 

o  o 

4  4* 

IU  UJ 
A-  Aw 
tO  IA 
rr»  aj 

o  4 
4  o 
4  A. 


ao  rO 
o  o 
<*•  ♦ 
UJ  UJ 
IA  tO 
AJ  03 
LA  fO 
tO  AJ 
LA  4 

Aw  W 


ro  fO 

C>  CD 
4  4 
UJ  UJ 
4  <*4 

CD  03 
AJ  03 
AJ  -4 

cr>  a 

•4  LA 

•  • 


®  <so  k>aj  o>  la  44  4  ro 


PO  to 

a  o 

4  4 

UJ  UJ 
AJ  AJ 
CP  +-M 

c r* 

03  -H 
CP  LA 
AJ  AJ 

•  a 

4  ro 


ro  ro 

CD  CD 
4  4 
UJ  UJ 
■*-J  CP 
vO  AJ 
CD 

ro  cd 

O  fv, 

la  w 


ro  to 

CD  O 

4  4 

UJ  LU 

ro  4 
4  m 

cr>  LA 

AJ  ro 
ro  03 

CD  4 
•  •  •  < 

AJ  ro  vO  03 


to  FO 

CD  O 

4  4 

LJ  UJ 
A-  4 
ro  CP 

CD  CD 

03  A- 

ro  ro 

K.  A- 


ro  ro 
o  o 

4  4 

UJ  UJ 
AJ  O' 
LA  AJ 
CD  vO 

4  ro 

O  <30 

4  4 


ro  ro 

o  CD 
4  4 
UJ  UJ 
4  4 
Aw  so 

AJ  cO 
CD  O 
4  «3 
LA  W 

•  • 

<H  AJ 


K 

V 

iC 

V. 

O' 


2 

d 

(X 


UJ 

LO 

D 

tv 

tl 


to 

o 

Cl 

r  t*> 

C3  1* 
C5  t 
»“■ 
U  X 
t  <J3 
to  V— ! 
* 

r  u. 

nr 

PO  UJ 

UJ 

on 

u. 


M 

-H  AJ 

o  o 

AJ  AJ 
a  cd 

AJ  AJ 

CD  O 

AJ  AJ 

CD  CD 

AJ  AJ 
CD  O 

4  4 

UJ  UJ 

4  4 

LU  Ul 

4  4 

LU  U  J 

*  4 

UJ  LU 

4  4 

UJ  LU 

AJ  CD 

03  4 

o  ro 

(P  Aw 

wt  AJ 

M  -w  O 

<P  IA 

CP  w 

CD  tO 

AJ  CP 

UN  an 

Ctf  X 

AJ  03 

UN  03 

Aw  kH 

*4  an 

O  CP 

ftf  «  *h 

Aw  03 

wJ  Aw 

4  ro 

AJ  UN 

AJ  UN 

LU  X 

03  AJ 

LA  «3 

Aw  CJ 

CP  ro 

CP  03 

►“  X 

K  O' 

wH  ro 

4  eo 

03  o 

<H  K 

1/3 

•  • 

•  • 

•  • 

•  • 

•  9 

o 

90  AJ 

AJ  4 

4  A. 

ro  A3 

UN  Aw 

o 

w  Of 

!  w 
!  fm 


to 

w 

ro  ro 

ro  o 

£St 

O  ID 

CD  CD 

s 

j  CO 

4  4 

4  4 

1  UJ 

Ul  UJ 

tU  LU 

CO  (X 

p-  4 

AJ  UN 

to  to  o 

UN  CP 

4  O' 

IjN 

UJ  -3 

03  4 

CD  AJ 

A- 

A-  cx  <1 

wH  O' 

CD  O 

CT 

A"  X 

03  4 

Aw  LA 

cl 

z  to 

kH  M 

•  • 

AJ  A* 

•  • 

■  4 

« 

UJ  .J 

d 

Z  0. 

t 

LU  O 

i  z 

o  4 

fO  o 

•J  M 

CP  AJ 

AJ  03 

<X  UJ 

CP  o 

03  03 

£ 

UJ  ft.  wJ 

Aw  yQ 

Aw  4 

UJ 

i  ° 

•  • 

•  • 

L3 

i  z 

W  O 

«H  CD 

UJ 

1  <x 

UN  UN 

UN  LA 

O 

i 

I 

CtC 

«2 

1  1 

«  1 

fi  j 

AJ  Al 

aj  ro 

a  cd 

CD  CD 

D 

4  4 

4  4 

>■ 

LU  UJ 

UJ  LU 

O  X 

CD  CO 

4  03 

i  1 

LA  w4 

ao  03 

Z  Z  (X 

LA  <P 

CD  03 

LU  cr 

wH  ro 

CD  4 

d  A-  LU 

Aw  vO 

AJ  Aw 

! 

!  to  x 

CD  ON 

aj  a 

1 

H  >-  to 

•  • 

•  • 

j 

!  to 

vO  Aw 

Aw  k< 

i 

“o 

K  CX 

1  « 

1  1 

| 

1  O 

CM  CM 

AJ  AJ 

1  © 

CD  CD 

CD  CD 

i  o  >* 

4  4 

4  4 

wJ  1 

LU  LU 

LU  UJ 

A-  «J 

CD  03 

a>  k. 

«r  z  «t 

03  O 

03  Aw 

lu  r 

ON  4 

G  ro 

i 

CkT  z  CX 

CO  AJ 

*h  m 

iJ 

LU  O 

to  to 

ro 

UJ 

UJ  J  Z 

to  AJ 

O  03 

n 

LU 

•  • 

•  • 

o 

sc 

G 

Z 

z 

LU  ►< 

03  03 

Aw  CO 

w 

o  to 

AJ  AJ 

<M  AJ 

CLT 

LU 

O  C? 

CD  cd 

L5 

CO  x 

4  4 

♦  4 

UJ 

CO  1 

t  *J  LU 

IU  UJ 

Z  LU  -J 

CP  oo 

ro  ro 

<W 

CX  d 

A*  00 

LA  03 

M 

¥  4  A-  Z 

AJ  03 

Aw  CP 

Us 

CO  (X 

^  UN 

Aw 

UJ 

o 

O  00 

ro  oo 

z 

a'  aj 

UN  4 

CO 

•  • 

«  • 

ro  ro 

ro  4 

UJ 

to 

to 

UJ 

(X 

UJ 

r-  o 

Ul  z 

to  e*  d 
;  tO  A- 
M  tO 


Z 

U> 


CJ  CD 
CD  CD 
CD  CD 
CD  CD 

•  • 

t 


I  t 


AJ  AJ 
CD  CD 
4  4 
UJ  UJ 
w-F  CP 
UN 
LA  ro 

03  4 

A»  AJ 
0O  CD 
•  • 

03  cp 


a-  ro 
to  cp 

o  ~t 
CP  A. 
•  • 
Aw  03 

ro  ro 
(  I 


AJ  AJ 
w  a 

4  4 
UJ  UJ 
eo  N. 
03  < T> 
tO  <D 
AJ  4 
a  03 

u>  o 

•  « 

LA  «3 

I  I 


UJ  UJ 
JN  N» 
4  N. 
LA  03 
03  N. 

CD  00 

cr  r> 


AJ  AJ 
CD  O 

4  4 

Ul  W 

03  *) 
0)  o 
4  CA 
AJ  « 
cn  c> 

LA  o 

•  • 

AJ  ro 


n  cd 
co  a 
o  J 
o  o 

c  • 
03  03 

I 


CD  CD 

a  a 


03  03 

I 


AJ  AJ 
CD  O 
4  4 
U  UJ 
<T  *4 
tO  CD 

ro  N* 

CP  CP 
4  AJ 
ro  co 

•  • 

ro  4 


CO  o 
AJ  W 
CP  CD 

a  0) 

•  • 

03  LA 
ro 

I  I 


AJ  AJ 
C3  O 
4  4 
UJ  UJ 
CD  4 
A-  03 

ro  <t> 

UN  CP 
r^  4 
00  AJ 

«  • 

ro 

t  i 


AJ  ^ 
CD  O 
4  4 
UJ  UJ 
LA  AJ 
an  ro 
cd  ro 
■H  UN 
UN  <H 
W  O' 
•  * 
ro  aj 

I 


AJ  AJ 
CD  CD 

4  4 

UJ  UJ 
UN 

CT>  N. 
AJ  AJ 

CO  Ai 
O  CD 
«3  LA 
•  » 
AJ  AJ 


AJ  AJ 

AJ  (M 

AJ  AJ 

AJ  AJ 

CD  CD 

CD  o 

CD  CD 

CD  CD 

;  • 

«  I 

1  t 

1  1 

LU  LU 

LU  UJ 

LU  »U 

LU  UJ 

o  o 

cd  a 

CD  CD 

o  o 

o  cr 

O 

a  o 

CD  CD 

U>  • 

r  a 

UJ  w 


AJ 

ro 


CD  O 
O  CD 
U  CD 
C.  CD 

•  • 

03  03 

t 


ro 

ro 


•  i 


AJ  CJ 
cd  a 

4  4 

UJ  UJ 
UN  UN 
CD  03 
ro  CD 
A-  LA 
~4  LA 
A*  4 
•  • 
03  <r4 


l0  CP 
N.  AJ 


AJ  4 

•  I 


AJ  AJ 
CD  CD 
4  4 
U  UJ 
CO  4 
co  »0 
UN  UN 
to  oO 
AJ  4 
O  UN 
*  • 
UN  4 
t  I 


AJ  AJ 

a  o 

4  4 

UJ  Ui 
UN  CP 

r*,  un 
i>»  OP 
O' 

UN  O 
ON  4 

*  • 

ro  aj 

I 


AJ  AJ 
O  CD 
I  I 
UJ  LU 
CD  O 

o  a 

CD  CD 

a  o 

CD  CD 

CD  a 
•  • 

U>  vO 

« 


ro  ro 
o  o 
4  4 
UJ  UJ 
co  ro 
o  ro 
«T)  ro 

AJ  4 

ro 

AJ 


4  4 
cd  a 

4  4 

lii  UJ 
CP  o 
03  CO 

CD  LA 

CP  UN 

«  4 
UN  03 


A>  4 

A  J  N. 
4  W 
«e  cd 
•  • 
A.  co 

IA  LA 


ro  ro 
o  a 

4  4 

UJ  UJ 

fw 

4  K- 
N.  LA 
LA  CD 

S&! 

•  • 

N*  A-» 


ro  aj 
o  o 

4  4 

UJ  IU 
03  CP 
Aw  UN 
«3  AJ 
O  03 

wH  O' 

CD  00 
•  • 
*-*  K. 


to  to 

CD  O 
4  4 

UJ  UJ 

03  ro 
ro 

4  4 
03  AJ 
UN  CP 
CO  00 

•  • 

Aw  UN 


aj  ro 

CD  W 

ro  to 

4  Aw 
•  • 

FO  00 
Kr  N 


ro  aj 
o  o 
4  4 

UJ  UJ 
lo  ro 
03  Pw 
-H  CP 
A-  Aw 

o  ro 

Aw  K 
«  • 

T-l  CP 


to  to 

lO  FO 

ro  ro 

ro  ai 

ro  p0 

4  4 

AJ  AJ 

AJ  AJ 

ro  ro 

o  o 

o  a 

a  o 

o  o 

CD  O 

CD  O 

a  cd 

a  cd 

CD  CD 

4  4_ 

*  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  * 

LU  LU 

LU  LU 

LU  UJ 

UJ  LU 

UJ  UJ 

UJ  uj 

UJ  LU 

AJ  CM 

UN  O 

Aj  rw 

vO  4 

00  O 

CD  «3 

flO  4 

r<  O' 

<30  4 

CP  CP 

CD  Aw 

CP  co 

AJ  AJ 

Aw  Aw 

AJ  UN 

Aw  *4 

Aw  wH 

00  *4 

ro  o) 

CO  AJ 

UN  AJ 

ao  a 

*4  to 

Aw  wH 

CT  «*-J 

k-t  4 

4  4 

AJ  O 

AJ  CO 

AJ  wJ 

ro  03 

4  4 

4  ro 

O  CP 

4  Aw 

C3  cM 

N.  J- 

A-  N 

wH  4 

4  AJ 

W  CP 

co  ro 

A-  eo 

Aw  AJ 

CO  eo 

AJ  CO 

o  o 

CP  <H 

aj  ro 

C3  O 

ro  co 

cd  ro 

*  • 

»  « 

•  • 

e  • 

•  • 

•  « 

•  • 

«  • 

t  • 

AJ  AJ 

*4  fM 

AJ 

4  4 

UN  LA 

kU 

CO  CP 

03  «0 

UN  UN 

I  1 

1  1 

1  1 

I  t 

1  ( 

t  « 

»  1 

1  I 

1  1 

4  tO 
o  o 
4  4 
UJ  UJ 

CO  ro 
03  AJ 

CD  CO 

4  ro 
W  ro 
a  <h 


ro  ro 

O  CD 
4  4 

Ul  UJ 
ro  un 

AJ  03 
AJ  LA 
03  w-l 

«  4 
o  ro 


ro  ro 

o  o 
4  4 

UJ  UJ 
UN  v0 
4  UN 
AJ  UN 
AJ  CD 
AJ  03 
03  4 


ro  ro 
cd  a 

4  4 

UJ  UJ 
03  IA 
-r-f  ro 
cd  03 
AJ  co 
w-4  i_Q 


<0  CP  Aw  UN 


ro  ro 

CD  CD 
4  4 

UJ  UJ 
CO  AJ 
UN  CT 
W  l0 
^  UN 
Aj  CP 

LA  a 
•  • 

4  0) 


aj  ro 

a  a 
4  4 

til  UJ 
wH  O' 
03  aO 
UN 

4  O 
»£3  CD 
O  AJ 

•  « 

CP  H 

I 


AJ  AJ 

CD  CD 
4  4 

UJ  UJ 
O)  CP 
a  03 
CO 

un  ro 
aj  ro 
k  ro 

•  • 

ro  ro 

i  i 


ro  ro 
cd  a 
4  4 

UJ  UJ 
l0  N. 
LA  O 
03  N. 
CP  4 
03  U3 
03  UN 


ro  ro 
o  a 

4  4 

UJ  UJ 
Aw  LA 
AJ  4 
03  CP 

cp  ro 
03  «0 

CD 


AJ  AJ  AJ  AJ 


to  to 

CD  CD 
4  4 

UJ  UJ 
n.  a 

CO  tO 
UN  UN 
03 

tO  AJ 
UN  A» 


ro  to 
a  a 

4  4 

UJ  UJ 

CD  CD 
UN  a 

to  ro 
aj  ro 
a  a 

€0  'H 


4  ro  rr>  ro 


to  to 

CD  CD 
4  4 

UJ  UJ 
ro  CP 
CP  UN 
<23  CP 
to  CS 
AJ  UN 
4  *H 

9  • 

to  to 

t  I 


AJ  <U 

4  4 

ro  ro 

ro  to 

ro  ro 

ro  ro 

to  to 

«  CD 

C3>  CD 

CD  CD 

CD  O 

CD  CD 

CD  CD 

4  4 

4  4 

*  ♦ 

4  4 

4  4 

4  4 

4  4 

UJ  UJ 

LU  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

LU  UJ 

w4  CP 

LA  ro 

Aw  .v 

w-t  UN 

W  UN 

AJ  -H 

AJ  LA 

co  co 

03  0> 

AJ  CNJ 

03  03 

ro  03 

CT<  <H 

UN  CP 

CP  OP 

4  AJ 

N.  w-« 

ro  fO 

AJ  f'w 

W  N» 

4  *3 

ro  o 

•0  cr 

Aw  H 

eo  Aw 

LA  kH 

AJ  CD 

ro  a 

C5  LA 

4  CP 

cd  ro 

03  ro 

•O  CP 

Aw  4 

4  cp 

v4  t 4 

K.  u3 

03  4 

AJ  w4 

03  AJ 

ro  o 

•  • 

•  • 

•  • 

•  • 

9  9 

•  • 

•  • 

aj  ro 

l  • 

kM  W 

O  UN 

UN  LA 

4  ro 

to  to 

AJ  AJ 

1 

ro  ro 

CD  CD 
4  4 

LU  UJ 

Aw  o 

ro  4 

CD  03 
03 

N. 
03  Aw 

•  « 

ro  ro 


Aj  Aj 
o  o 

r  i 

aJ  UJ 
a  cd 
a  o 

C5  CD 
O  CD 
O  CD 
UN  UN 

•  k 

4  4 

I 


ro  aj 

CD  CD 
4  4 
UJ  UJ 
UN  O) 
AJ  AJ 
«3  Aw 
a0  Aw 
w*  AJ 
UN  CO 
•  • 
*4  <P 


AJ  AJ 
O  CD 
I  I 
LU  LU 
CD  a 
O  CD 
CD  O 
O  CD 
o  o 
UN  LA 
«  • 
4  4 
I 


ro  to 

O  CD 
4  4 

LU  UJ 
CP  kO 
03  cd 

Aw  O 
wH  o0 
CP  AJ 
LA  4 


AJ  Aj 
CD  «=> 
I  1 
UJ  UJ 
O  CD 
O  CD 

cd  a 
cd  a 


4  4 
I 


ro  ro 

CD  CD 
4  4 
UJ  lU 
CP  CO 
N.  qo 
CD  N. 
O'  w 
4  O 
4  CD 
•  • 
*0  UN 
J 


AJ  AJ 
C*  CD 
I  I 
UJ  LU 
o  o 

O  CD 
CD  CD 

o  o 

CD  CD 
UN  UN 

•  ■ 

4  4 

I 


AJ  W 
cd  a 
4  4 
UJ  LU 
AJ  LA 
■M  LD 
CP  Pw 
ro  co 
4  — t 
LA  03 


AJ  AJ 

Q  U 

I  t 

UJ  UJ 

CD  CD 
CD  G 
O  O 


4  4 
« 


ro  ro 
a  cd 
4  4 
UJ  LU 
CP  03 
AJ  vf> 
UN  CD 
a  Aw 
AJ  4 
•C  03 
•  • 
aj  ro 


AJ  AJ 
a  o 

4  4 

LU  UJ 
AJ  4 

4  Q 
AJ  <30 

4  O 
*4  A. 
k-l  4 
•  • 
cp  ro 
I  « 


ro  to 

CD  CD 

4  4 

UJ  LU 

CD  Aw 

CP  4 
AJ  UN 
ao  O 
fx-  CP 


ro  ro 

2D  o 
4  4 
UJ  UJ 
4  «0 
4  AJ 

Aw  v£> 
CD  W 

4  ro 

A*  w«4 

«  • 

UN  UN 

I  I 


ro  ro 

cd  a 

4  4 

UJ  LU 
AJ  AJ 
W  CP 
CP  O 
CD  CP 
*4  03 

a  aj 

*  • 

UN  LA 

t  • 


*0  4 


UJ  UJ 

ro  o 

-H  03 
CO  Q 
4  4 
03  UN 
A,  O 
•  • 
CP 
I  t 


ro  ro 

O  CD 
4  4 

UJ  UJ 
UN  ao 
CP  UN 
«3  ro 
un  ro 

4  UN 

o  o 

•  • 

ro  ro 

I  I 


*-<  AJ 

cd  a 

4  4 
UJ  UJ 
A-  CP 
CP  CP 
LA  O 
fiO  cs 
4  Aw 
03  AJ 


AJ  fO 

a  a 

4  4 

LU  LU 
4  4 
03  UN 
4  LA 
03  03 

U)  wH 

ro  cd 


4  ^  Aw  «H 


AJ  AJ 

CS  CD 
4  4 

UJ  UJ 
ro  cp 

LA  tH 
CP  ro 

a.  ® 
-m  4 
a  o 
«  • 
co  CP 
I  I 


ro  ro 

CD  CD 
4  4 

UJ  UJ 
4  «d> 

ro  un 

a  cd 
CP  w 
O)  03 
03  UN 

N  *3 


4 

ro 


UN 

ro 


03 

ro 


A- 

ro 


«0 

ro 


cp 

ro 


AJ  AJ 

AJ  AJ 

AJ  AJ 

AJ  AJ 

CD  U 

o  a 

o  a 

CD  CD 

f  J 

i  i 

1  < 

1  1 

UJ  UJ 

LU  U 

LU  LU 

Uj  aj 

CD  CD 

O  CD 

a  a 

o  a 

CD  CD 

O  CD 

a  c 

CD  CD 

r~\  cd 

CD  O 

a  cd 

CD  CD 

CD  O 

CD  CD 

cs  a 

a  o 

O  CD 

cd  a 

CD  O 

CD  CD 

UN  UN 

O)  03 

03  O) 

<=>  a 

•  « 

•  • 

■  • 

•  • 

4  4 

ro  ro 

ro  ro 

AJ  AJ 

« 

« 

1 

1 

to 

AJ 

ro 

4 

4 

4 

4 

*4 

«4 

«4 

♦4 

AJ  AJ 

CD  CD 

4  4 

LU  UJ 
4  Aw 
tO  A. 

Aw  ro 

O'  CD 
Aj  e0 

•  • 
4  4 
I  I 


ro  ro 

»  CD 
4  4 
UJ  LU 

tO  wH 
LA 
CO  O' 

CD  CD 
03  CO 
CP  03 


AJ  M 

O  O 

I  t 

uj  uj 

a  a 

o  CD 
O  CD 

a  cd 

CD  CD 
O  CJ 
•  • 
AJ  AJ 

I 


ro  ro 
a  cd 
4  4 

LU  UJ 
O  LA 

ro  w-t 

UN  4 
CP  Aw 
<C  AJ 
O'  CD 


to  co 

ro  aj 

Aw  cO 

ro  cp 

aj  ro 

un  ro 

AJ  LA 

U>  (p 

ro  cd 

w  a 

ao  UN 

AJ  S. 

ro  cp 

ro  un 

a  ro 

Aw  03 

AJ  4 

ro  eo 

UN  Kw 

c0  AJ 

LA  PO 

w-f  4 

AJ  <0 

CO  CD 

03  CP 

AJ  AJ 

4  CD 

LA  AJ 

03  o 

4  C0 

4  «0 

to  Aw 

©  ro 

Aw  a 

<23  kD 

CM  4 

•  • 

•  • 

•  • 

•  • 

•  * 

«  t 

•  * 

«  • 

4  UN 

ro  «o 

N.  00 

03  Aw 

CP  Aw 

CO  Aw 

AJ 

UN  w4 

ro  un 

IA  UN 

UN  UN 

UN  UN 

aj  ro 

i  • 

Aw  en 

1  1 

AJ  AJ 

1  1 

k4  AJ 

ao  09 

AJ  AJ 
CD  a 

4  4 

uj  uj 

*4  IA 

ao  on 

*4  Aw 
CP  CD 
O'  00 
UN  4 

•  • 

ro  ro 


ro  ro 

CD  CD 

4  4 

Ul  UJ 

AJ  AJ 

Aw  Aw 

*4  TO 
CJ  UN 
AO  LA 
CD  CD 

•  • 

AJ  <H 

I  f 


ro  ro 

«D  O 
4  4 

LU  UJ 

03  ao 

ro  AJ 

4  AJ 
Aw  W 

AJ  03 

cd  ro 

•  i> 

LA  UN 

5  1 


AJ  AJ 
CD  a 

I  • 

LU  LU 

O  CD 
D  CD 
CD  CD 
O  CD 
CD  CD 
c0  03 
•  • 
ro  ro 
I 


4 

4 


B-12 


NADC-77149-30 


PJ 

NO 

K> 

NO 

K) 

NO 

NO 

fO 

1*0 

no 

NO 

no 

?o 

NO 

00 

03 

4 

4 

4 

4 

NO 

no 

no 

NO 

no 

no 

no  no 

NO 

no 

NO 

no 

O 

O 

CD 

CD 

o 

CD 

CD 

CD 

o 

o 

o 

CD 

CD 

o 

o 

CD 

CD 

CD 

o 

Q 

O 

o 

o 

O 

o 

cd 

o  o 

CD 

CD 

CD 

o 

*> 

+• 

* 

♦ 

4- 

4- 

4 

4 

4- 

■4 

4* 

4 

4» 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4  4 

4 

4 

4 

4 

02 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

IU 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

LU 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ  UJ 

UJ 

UJ 

UJ 

UJ 

A 

vO 

t 

LP 

lA 

cO 

V0 

A 

NO 

vO 

a 

4 

9-4 

CP 

OJ 

in 

CP 

m 

in 

in 

in 

NO 

CJ 

w 

a 

no 

-H  *4 

a 

K- 

30 

u> 

'si 

< 

to 

LA 

cn 

in 

OJ 

■*4 

in 

fO 

94 

in 

Jt 

pj 

UD 

K. 

DO 

4 

i/0 

CD 

on 

0J 

CP 

CJ 

(A 

cn 

4 

o  a 

OJ 

C\j 

A- 

UJ 

CD 

03 

kf> 

U3 

cO 

rO 

uD 

in 

m 

CD 

00 

in 

OJ 

cn 

OJ 

CP 

t.\ 

NO 

4 

rp 

in 

CP 

n 

NO 

4 

CO  CO 

(O' 

CP 

tn 

in 

St 

T 

03 

C3 

03 

~4 

CD 

4 

in 

CD 

(V 

m 

UL> 

4 

*4 

DO 

A 

H 

in 

CP 

N. 

WO 

m 

CP 

*4 

m 

a 

CP 

— J 

O0 

eo 

to 

«*u 

12) 

4 

A 

w4 

<y 

*0 

4 

A 

■JO 

4 

QO 

OJ 

O 

CD 

o 

o 

4 

4 

A 

0J 

4 

4 

0J 

NO 

CP 

<H 

4 

UD  OO 

Aa 

A 

o 

•4 

CP 

GO 

IP 

CP 

(M 

<A 

LTN 

CP 

a 

in 

CD 

no 

4 

DO 

A 

4 

CP 

oO 

0J 

no 

U3 

OJ 

CP 

n 

UO 

a 

in  n 

4 

4 

a 

A 

9-4 

PJ 

CO 

4 

NO 

NO 

no 

4 

4 

4 

4 

4 

0J 

4 

w4 

t4 

-rH 

CP 

00 

U) 

« 

A 

« 

0 

in 

e  « 

N  O  NO 

o 

<H 

• 

<94 

• 

A 

« 

A 

no  no 

no 

no 

CJ 

•»-< 

PJ 

PJ 

pj  PJ 

NO 

NO 

NO 

PJ 

o  o 

o 

o 

o 

o 

o 

CD 

CD  O 

O 

O 

a 

4  4 

4 

4 

4 

4 

4 

4 

4  4 

4 

4 

4 

*3 

UJ  UJ 

UJ 

IjJ 

UJ 

UJ 

UJ 

IJL» 

UJ  UJ 

UJ 

UJ 

UJ 

02 

N* 

cO 

rj 

CD 

a' 

4 

A» 

CP 

-*-< 

4 

V. 

X?  O 

m  o 

N~ 

4 

CD 

NO 

CT' 

4 

CO  ▼J 

PJ 

A- 

CP 

U; 

Cfc'  2 

4  fV 

N- 

CP 

rj 

uo 

o 

O 

PJ  4 

vO 

PJ 

<H 

w*: 

&r  <  »-* 

in  cp 

«D 

CP 

CJ 

LA 

N- 

U3 

uO  w 

PJ 

in 

00 

uj  r 

eo  n- 

CP 

4 

rj 

CD 

N. 

NO 

NO  N* 

NO 

in 

in 

£':- 

H  x 

o  4 

no 

4 

N. 

O 

4 

eo 

o  (P 

4 

in 

4 

i  t/) 

•  » 

O 

® 

• 

• 

• 

• 

•  • 

« 

• 

• 

o 

*4  w4 

»4 

vj 

NO 

in 

N. 

N» 

N%  UD 

▼J 

»-4 

NO 

*£. 

o 

1  1 

1 

i 

1 

<e£ 

O' 

C.C 

UJ 

5- 

1  NJ 

0-0 

(V)  NO 

NO 

NO 

no 

no 

no 

NO 

4  NO 

NO 

4 

NO 

it? 

o  o 

CD 

CD 

o 

CD 

CD 

CD 

O  CD 

a 

CD 

C9 

tz 

to 

4  4 

4 

4 

4 

4 

A 

■6. 

4  4 

4 

4 

4 

!  uj 

lx  J  tit 

UJ 

UJ 

tiJ 

UJ 

UJ 

UJ 

UJ  UJ 

UJ 

UJ 

UJ 

■  00  QC 

no  nj 

4 

CD 

CD 

cO 

nj 

CP 

in  no 

PJ 

PJ 

CO 

\A  00  O 

vJ  »-< 

4 

K. 

K 

N. 

nj 

in 

i0  in 

PJ 

in 

PJ 

-J-\ 

■  UJ  -> 

in  a 

*4 

NO 

4 

in 

a 

A* 

00  PJ 

NO 

NO 

CP 

K 

or  < 

«H  o 

CD 

NO 

NO 

00 

<P 

4 

0O  A* 

U) 

JO 

4 

fj\ 

sc 

4  <C 

no 

NO 

no 

no 

CP 

a 

kD 

60 

4 

iC!‘: 

^  00 

o  (VJ 

4 

in 

eo 

PJ 

eo 

A. 

a  «o 

4 

NO 

•  V. 

UJ  -1 

in  pj 

cO 

4 

CD 

N. 

N. 

CO 

w  <P 

CP 

■<H 

in 

sc  a 

|  6=4 


NO 

NO 

NO 

4 

N> 

4 

4 

NO 

NO 

NO 

4 

NO 

NO 

*o 

NO 

PJ 

PJ 

4 

4 

a 

CD 

a 

O 

Q 

O 

O 

CD 

O 

O 

O 

O 

O 

CD 

o 

CD 

CD 

O 

o 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

i  >  • 

in 

UJ 

III 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

tiJ 

UJ 

US 

UJ 

UJ 

UJ 

UJ 

UJ 

U1 

CD 

«r-< 

in 

CP 

CP 

K. 

A- 

yj 

•r-i 

C3 

CP 

in 

o 

PJ 

PJ 

o 

in 

pj 

CP 

C3 

pj 

4 

in 

ary 

PJ 

A-. 

PJ 

o 

CD 

■»“) 

JAx, 

CP 

JO 

uo 

CD 

4 

vD 

vX) 

CP 

CP 

CP 

CP 

JO 

«0 

PJ 

JO 

CP 

<30 

pj 

lA 

PJ 

PJ 

4 

A- 

to 

C3 

•»H 

NO 

4 

LA 

A* 

«0 

PJ 

vD 

o 

NO 

CP 

NO 

NO 

NO 

N. 

in 

ID 

CD 

PJ 

PJ 

C5 

pj 

CO 

PJ 

4 

PJ 

4 

OJ 

<■<! 

vO 

CP 

CP 

CP 

ZJ 

PJ 

in 

NO 

NO 

NO 

uo 

A* 

<1-4 

in 

N. 

o 

40 

<H 

in 

4 

CP 

CP 

in 

UJ 

« 

• 

• 

• 

• 

• 

• 

ft 

• 

• 

e 

• 

0 

« 

• 

a 

ft 

« 

• 

NO 

w 

w 

A. 

+4 

yr-A 

NO 

NO 

CP 

w 

NO 

4 

4 

4 

4 

♦H 

t 

( 

< 

1 

1 

1 

1 

« 

8 

1 

« 

) 

1 

a 

N> 

NO  4 

4  4 

NO  NO 

4 

4 

no  no 

4 

4 

NO 

NO 

NO 

NO 

pj 

NO 

o 

CD  a 

o  o 

o  a 

O 

o 

o  a 

o 

o 

O 

Q 

O 

O 

CD 

O 

4 

4  4 

4  4 

4  4 

4 

4 

4  4 

4 

4 

4 

«b 

4 

4 

4 

UJ 

Ul  UJ 

UJ  UJ 

UJ  UJ 

UJ 

UJ 

UJ  UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

Ul 

PJ 

in  cp 

4  m 

o  00 

UO 

CO 

in  4 

CP 

w 

A. 

PJ 

o 

o 

CO 

NO 

NO 

N.  Q 

-H  <r-l 

CJ  CO 

NO 

CO 

cn  cp 

eo 

Nv, 

PvJ 

in 

eo 

CO 

CO 

A. 

*H 

<P  4 

a  in 

A.  vO 

CP 

■H 

in  pj 

CD 

eo 

NO 

w 

<rH 

4 

CP 

CO 

4  a 

SO  a0 

A-  QD 

JO 

eo 

N»  no 

CP 

PJ 

C3 

CO 

A, 

N- 

GO 

NO 

CP 

NO  PJ 

JO  PJ 

<£>  4 

-~< 

CP 

^  CP 

NO 

i£) 

o 

LA 

LA 

l O 

N> 

NO 

oo  a 

in  o 

PJ  CD 

\0 

CP 

sr-S  ft-4 

4 

CP 

4 

4 

vO 

CO 

• 

«  « 

•  • 

•  ft 

ft 

a 

«  0 

e 

e 

e 

ft 

o 

ft 

ft 

• 

in 

NO 

PJ  NO 

®  cn 

▼J 

v4 

4  in 

v<J 

CO 

CO 

NO 

m 

in 

t-4 

I  I 


UJ  o 


L.' 

Ij 

z 

ea  PJ 

pj  in 

jo  in 

W  vO 

A-  PJ 

<£>  in 

4  in 

-rJ  A. 

4 

LA  4 

4  cn 

CO  NO 

4  in 

NO  K 

f»S  NO 

4 

w 

Ui 

1-3 

rj 

4  PJ 

CO  eo 

NO  NO 

a  4 

CP  CP 

in  in 

in  pj 

a  in 

in  in 

«H  CP 

A-  in 

pj  pj 

NO  NO 

A*. 

to 

UJ 

at  lu 

CP  PJ 

pj  in 

a 

A.  4 

e»  to 

<*4 

4  ^ 

pj  ^ 

<H  CJ 

PJ  in 

4  GO 

ft-4  A» 

A.  4 

S»  4 

eo 

11 

u; 

a  -J 
o 

iD 

•  • 

•*H  a 

•  • 

CO  A- 

*  • 

4  NO 

•  « 

fS.  o 

•  • 

O 

ft  9 

a»  cn 

#  • 

«  NO 

*  • 

in  jo 

*  • 

t\i  cn 

•  • 

CD  in 

■  * 

<ftJ  UO 

•  ft 

in  4 

in  cn 

vO 

NO 

L5 

22 

NO  W 

4  ft-t 

4  A* 

4  in 

U0  A. 

JO  U) 

CD  O 

4  iD 

GO  4 

A.  UO 

<H  NO 

N.  in 

4  4 

-»-<  o 

«0  GO 

NO 

NO 

UJ 

es 

©/ 

«er 

GO  A- 

1  1 

<rJ  -rJ 

eo  to 

1  1 

K.  K. 

1  1 

OO  ftO 

1  1 

OO  ftO 

t  t 

as  to 
<  1 

A»  cn 

1 

in  in 

l  l 

4  4 

A.  sJD 

1  1 

4  4 

Nj  tO 

•  t 

in  in 

30  ® 

1  1 

<s> 

f 

«o 

1 

«3‘ 


PJ  NO 

NO  NO 

PJ  PJ 

NO  NO 

PJ  PJ 

PJ  PJ 

NO  NO 

NJ  PJ 

4  4 

4  4 

NO  NO 

NO  NO 

no  no 

NO  NO 

NO  NO 

0  a 

W  O 

O  CD 

CD  CD 

0  a 

O  O 

a  0 

0  a 

a  CD 

O  CD 

CD  CD 

0  a 

0  a 

O  CD 

O  O 

a  cd 

72> 

<*  * 

«  * 

+  4< 

4.  -b 

4  * 

*  4 

4  4 

4  4 

4  4 

*  4 

*  4 

4  4 

4  4 

4  4 

4  4 

4  4 

is* 

UJ  W 

UJ  UJ 

LU  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  LU 

LU  UJ 

U!  UJ 

LU  UJ 

UJ  UJ 

iU  UJ 

UJ  UJ 

Ul  UJ 

UJ  LU 

UJ  LU 

U>  X 

JO  CP 

in  a' 

<X>  NO 

<H  cd 

K.  cn 

A-  NO 

C? 

cn  cp 

-4  4 

4  a 

JO  4 

co  Pj 

•H  CQ 

A  no 

A  A 

a  in 

f 

<A  A- 

in  a» 

*4  GO 

A-  CP 

A.  CP 

CP  in 

A.  ao 

0  in 

4 

JO  CP 

4  cn 

A  v-4 

A  0 

ysA  w4 

in  in 

NO  «£/ 

32  3£  Qt' 

Ar  O 

in  a. 

O  CP 

4  CP 

jo  in 

A«  wH 

PJ  PJ 

PJ  <x> 

in  co 

vO  OJ 

4  A 

cp  in 

eo  4 

CP  A 

NO  O 

uj  <r 

in  t«! 

pj  in 

a  <-4 

4  O0 

ip  00 

N.  *H< 

Nw  NO 

«>  eo 

NO  4 

NO  NO 

JO  iO 

A  A 

*0  tn 

in  in 

ao  a 

«5f  H-  UJ 

no  in 

CP  PJ 

4  NO 

4  in 

NO  JD 

CP  NO 

JO  0 

NO  A 

PJ  4 

PJ  m 

w-4  CP 

CP  A 

JO  0 

1  to  x 

N  vH 

+4  <rj 

u3  cn 

co  cn 

4  JO 

4  cn 

NO  NO 

NO  A- 

A-  A 

PJ  NO 

cp  in 

cn  0 

N?  4 

m  jo 

NO  NO 

A  JO 

M  X  C0 

•  « 

ft  ft 

•  • 

ft  c 

•  • 

•  • 

•  • 

•  • 

•  • 

ft  6 

•  « 

ft  Q 

«  » 

to 

■H  <H 

Ao  PJ 

<r4  -H 

in  4 

in  in 

H  <H 

«h  in 

<rj  w4 

-4  94 

in  v£> 

JJ  A 

NO  4 

NJ  NO 

cp  cn 

U 

o 

1  1 

1  e 

f  1 

•  0 

1  1 

1  e 

1 

1  « 

l  1 

1  1 

9  « 

<  1 

H  CtT 

o 

PJ  NO 

NO  NO 

NO  ro 

NO  ft*S 

4  NO 

NO  4 

NO  NO 

NO  4 

4  4 

N?  NO 

4  4 

NO  NJ 

4>  4 

4  H 

Fi  NO 

PJ  NO 

o 

O  O 

CD  CD 

cd  a 

CD  CD 

O  0 

CD  CD 

cd  a 

O  Q 

CD  CD 

e j  0 

CD  CD 

CD  O 

0  es 

CD  CD 

a  0 

O 

o  X 

<♦- 

*  4- 

4*  4* 

4-  4> 

4  4. 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

fS»  iS» 

4  4 

4  4 

1 

UJ  UJ 

tU  LU 

UJ  UJ 

LU  LU 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ  • 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  LU 

UJ  UJ 

UJ  LU 

UJ  UJ 

A-  =J 

ft-t  in 

PJ  A- 

NO  NO 

4  O 

4  in 

A.  4 

CP  A. 

4  m 

JO  0 

94  NO 

-4  NO 

A  A 

*4  NO 

94  4 

O  O 

kO  NO 

eS  32 

JO  CC 

kD  4 

JO  PJ 

A-  in 

pj  pj 

NO  O 

in  a. 

GO  no 

0  in 

NO  NO 

in  jo 

4  JO 

no  in 

4  JO 

4  4 

CD 

UJ  2: 

vO  NO 

CO  CD 

4  CP 

in  <o 

Ai  in 

4  CM 

PJ  NO 

eo  A» 

94  4 

4  PJ 

no  in 

NO  <0 

4  GO 

A  PJ 

PJ  PJ 

O  '•D 

cs'  3C 

CP  vD 

CD  O 

4  JO 

JO  A. 

in  no 

CP  PJ 

K  J) 

NO  J) 

JO  A 

NO  A 

NO  PJ 

PJ  4 

in  eo 

CP  4 

4  4 

PJ  PJ 

Id  0 

4  oft 

cn  no 

JO  PJ 

oO  CP 

4 

4  -H 

♦4  GO 

JO  w4 

CD  JO 

NO  CP 

4  A 

O  A 

4  4 

cn  ra 

in  in 

GO  PJ 

UJ  -j  22 

UJ 

GO  «3 
•  # 

UO  PJ 

•  • 

A*  CJ 

•  • 

NO  <r4 

0  eo 

4  CD 

ft4  9-J 

4  O 

in  a 

O  4 

4  JO 

NO  NO 

O  pj 

eo  a 

4  4 

in  0 

4 

9-1  <H 
( 

GO  A. 

A.  <0 

*r4  CP 

CP 

in  in 

NO  9-1 

-H  <H 

NO  NO 

1  t 

<94 

•  ft 

PJ  PJ 

1  i 

s  « 

«s4  -4 

«  « 
s4 

1  3 

•  • 

NO  NO 

•  • 

A  PJ 

1  1 

O  in 

NO  NO 

NO  NO 

PJ  ,4 

NO  NO 

PJ  PJ 

N)  NO 

NO  NO 

NO  NO 

NO  NO 

NO  NO 

NO  NO 

NO  NO 

PJ  NO 

NO  NO 

PJ  PJ 

4  4 

UJ 

0  a 

CD  O 

O  CD 

CD  CD 

0  0 

C  CD 

«D  CD 

CD  CD 

CD  CD 

CD  CD 

cd  a 

13  O 

O  CJ 

CD  CD 

CD  CD 

CD  O 

©0  X 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

(/>  ? 

LU  UJ 

UJ  Ijj 

UJ  UJ 

UJ  LU 

UJ  UJ 

W  UJ 

UJ  LU 

UJ  LU 

LU  UJ 

LU  LU 

UJ  UJ 

U  t  UL 

UJ  UJ 

UJ  LU 

UJ  UJ 

uj  IU 

UJ  -r*i 

■H  4 

Cn  (p 

PJ  a 

GO  NO 

JO  A 

4  9-1 

in  <h 

CP  CP 

NO  CD 

in  NO 

A  4 

a*  a 

4  in 

NO  NO 

in  pj 

Q<  «d 

A  N- 

in  jo 

A  JO 

in  G> 

NO  CP 

9-«  in 

PJ  A 

CP  NO 

A  CD 

NO  CP 

A  NO 

CD  4 

W  CP 

in  cp 

J3  J) 

N*  SC 

PJ  a 

CD  4 

PJ  ro 

T"$  A 

4*  JO 

in  A 

in  jo 

in  no 

t4  A 

4  so 

A  *4 

PJ  O 

•vH  CP 

CP  NO 

JO  J3 

pj  ®° 

‘  1/5 

vO  JO 

O  NO 

pj  0 

cd  a 

CD  eo 

cn  jo 

CD  J) 

CP  aO 

cd  in 

eo  NO 

(M  CP 

J>  A 

no  cn 

NO  J) 

PJ  PJ 

GO  iQ 

O 

JO  eo 

NO  W 

▼4  J- 

jo  cn 

in  cd 

J>  CP 

NO  CP 

0  in 

PJ  CD 

NO  NO 

CO  A 

PJ  vo 

A  JO 

«o  hO 

PJ  PJ 

A  cO 

Z 

O  O 

9-<  NO 

4  «C 

pj  pj 

nr  no 

4  in 

PJ  CP 

PJ  no 

JO  NO 

CP  No 

CD  A 

NO  J) 

a  PJ 

J)  in 

CD  CD 

in  m 

60 

•  • 

<*4  r>-4 

ft  t 

JO  4 

•  e 

4  NO 

•  • 

9-4  9-5 

•  0 

A  A 

•  « 

*4  9^ 

«  • 

NO  PJ 

ft  ft 
<•■4  *-4 

♦  ft 

PJ  in 

•  • 

4  m 

ft  • 

<H  J) 

ft  ft 

NO  Pd 

ft  ft 

cp  in 

«  « 

v-4 

«  • 

in  in 

•  » 

H 

8  1 

1 

1  f 

1  . 

1 

l  1 

1 

t  1 

1 

1  9 

1  t 

Li 

UJ 

PJ  PJ 

PJ 

a 

CD  C? 

0 

a 

GX 

t  ( 

t 

6*. 

IU 

LU  UJ 

LU 

O 

X-  O 

CD  O 

CO 

a 

LU  2T 

CD  CD 

CD 

r  ij; 

10  ft/  sS 

CD  CD 

O 

es  LA 

eo 

C3  t? 

CJ 

to  s 

X 

V-i  l/> 

CD  CD 

CD 

.J 

U.  n 

CD  CD 

4 

■J  X 

22 

0 

•  • 

« 

-  0 

O 

4  4 

UD 

c'i  ^ 

f 

| 

l  4 

U 

K  u 

.J 

CJ 

■< 

KO  US 

A 

m 

4 

UJ 

7! 

Kf) 

A 

CfeT 

U 1  • 

9-4 

— » 

u 

X  0 

IU  M 

-J 

UJ 

PJ 

PJ  PJ 

PJ  fvj 

PJ  PJ 

PJ  PJ 

CD 

CD  CD 

CD  CD 

CD  O 

CD  CD 

1 

f  < 

1  ( 

1  1 

1  t 

UJ 

LU  LU 

UJ  UJ 

Ul  UJ 

UJ  UJ 

Q 

a  0 

CD  CD 

CD  O 

0  CD 

a 

0  0 

O  O 

CD  O 

0  a 

CD 

CD  CD 

CD  CD 

CD  0 

CD  CD 

a 

CD  CD 

t3  CD 

CD  CD 

CD  CJ 

CD 

CD  CD 

CD  CD 

CD  CD 

CD  CD 

4 

4  4 

4  4 

.4  4 

4  4 

ft 

•  • 

•  « 

ft  ft 

•  ft 

iO 

*0  vD 

JO  JO 

<D  JO 

vo  in 

» 

9 

1 

1 

in 

uo 

A 

«© 

A 

A 

A 

A 

»«4 

*4 

ft-J 

9*4  -J 

9-1  9-4 

Pd  PJ 

PJ  PJ 

CM  PJ 

M  O 

TO  CD 

O  CD 

CD  CD 

-D  CJ 

1  1 

a  1 

1  1 

1  1 

1  1 

LU  UJ 

UJ  LU 

LU  IU 

LU  UJ 

UJ  LU 

O  O 

CD  O 

O  CD 

O  CD 

O  O 

O  O 

cd  a 

0  a 

O  CD 

O  CD 

CD  CD 

CD  CD 

CD  C3 

er  0 

CD  CD 

CO  C2 

0  0 

O  O 

CD  TO 

O  CD 

CD  CD 

ir  in 

in  in 

in  in 

in  m 

cp  a> 

nj  pj 

w 

*4  *4 

»-4 

•  • 

•  • 

•  • 

•  ft 

•  * 

9-1  <H 

ft»l  ft-1 

NO  no 

NO  fO 

NO  NO 

1 

1 

1 

' 

• 

in 

WO 

A 

GO 

CP 

<0 

uO 

O 

eO 

GO 

w4 

ftW 

ftW 

«4 

B-14 


PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

pj 

PJ 

CD 

CD 

CD 

O 

CD 

CD 

O 

O 

CD 

CD 

1 

f 

1 

1 

| 

t 

1 

l 

1 

• 

IU 

UJ 

IU 

LU 

UJ 

IU 

UJ 

LU 

LU 

LU 

O 

0 

CD 

CD 

O 

a 

CD 

O 

CD 

CD 

O 

0 

O 

CD 

O 

0 

O 

0 

CD 

O 

CD 

CD 

C3 

O 

C3 

0 

CT 

TO 

CD 

CD 

CD 

CD 

O 

a 

C3 

0 

O 

C3 

CD 

ZD 

»n 

tn 

tn 

in 

*n 

tn 

in 

tn 

CD 

Cft 

9*4 

9-1 

w 

«v4 

pj 

pj 

CP 

CP 

« 

» 

s 

• 

ft 

• 

0 

• 

ft 

• 

N> 

NO 

NO 

N) 

N> 

NO 

vO 

<0 ,, 

4 

4 

I 

8 

9 

» 

9 

es 

9^ 

PJ 

FO 

4 

CP 

CP 

CP 

CP 

CP 

wJ 

v4 

■sJ 

*4 

!■  ! 

NADC-7714^-30 


!  4  4 

fo  ro 

eg  CM 

FO  FO 

FO  FO 

FO  FO 

FO  NO 

fO  ro 

ro  FO 

FO  FO 

eg  eg 

FO  F0 

F0  FO 

FO  FO 

F0  FO 

F0  FO 

! 

o  o 

o  o 

o  cp 

CP  O 

o  o 

o  o 

CP  O 

o  o 

o  o 

cp  o 

o  o 

O  O 

0  o 

o  o 

a  0 

a  o 

♦  ♦ 

♦  + 

♦  ♦ 

*  + 

*  + 

♦  4* 

+  4- 

♦  ♦ 

★  4- 

J*  + 

♦  ■*■ 

♦  *> 

♦  ♦ 

♦  + 

★  4- 

4  4 

0  0  ' 

0  UJ 

Ul  UJ 

UJ  UJ 

UJ  Ul 

Ul  UJ 

UJ  UJ 

UJ  UJ 

UJ  Ul 

UJ  Ul 

Ul  UJ 

Ul  UJ 

Ul  Ul 

UJ  UJ 

Ul  Ul 

UJ  UJ 

oc 

w4  oJ 

H.  -J 

Fo  0 

oo  ro 

m  4 

o>  eg 

a  eg 

eg  eg 

4  a 

in  n. 

UD  J5 

0  0-4 

-4  4 

CO  u> 

eg  la 

IA  CO 

M  «C 

4  o 

4  o 

FO  LA 

<T>  ro 

O'  4 

in  in 

ro  0 

N.  H 

m  <g 

fO  LA 

05  05 

<o 

No  Fo 

4  w 

4  No 

0  eO 

«er  ul 

w4  rvj 

OJ  <v» 

fo  (VI 

(VI  LA 

o  in 

fU  No 

in  (\j 

rg  No 

N*  fs- 

o-l  00 

cr»  n. 

FO  FO 

PJ  eg 

in  No 

ON  CO 

A  0 

*  X 

K  o-4 

o  in 

kO  vD 

CM  <M 

H  K. 

fo  m 

N.  eg 

a  eg 

J0  FO 

00  N. 

0  er> 

a  oo 

Jr  n. 

4  CP 

a  <rs 

o  eg 

NJ  «H 

CP  sO 

O  4 

0  4 

ro  «J0 

o-<  No 

«o  No 

4  IA 

eg  0 

O  No 

to  u0 

o  o 

No  00 

CO  FO 

a  o-4 

No  CN 

o  H 

to  N, 

LA  N. 

No  in 

vO  0 

LA  lA 

05  a 

a  a 

a>  N. 

i a  eg 

vO  N. 

4  a 

0  0 

FO  vA 

O'  vA 

—4  -H 

•  • 

«-4 

N  0 

«0  4 

ro  FO 

CM  eg 

4  4 

fo  in 

\A  4) 

4  4 

N-  No 

flO  *5 

•  • 

eg  eg 

h  eg 

eg  eg 

4*  4 

FO  F0 

4*  4 

■4  4“ 

FO  FO 

FO  F0 

F0  FO 

FO  FO 

eg  fo 

eg 

eg 

FO  FO 

eg  eg 

ro  fo 

FO  FO 

FO  F0 

F0  FO 

F0  FO 

FO  F0 

rg 

o  o 

o  o 

a  a 

O  O 

o  o 

o  o 

o  o 

o 

o 

o  o 

o  o 

o  o 

a  o 

o  0 

O  O 

o  o 

a  a 

*  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4 

4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

< 

UJ  UJ 

4*4  f » t 

Ul  Ul 

UJ  UJ 

UJ  UJ 

UJ  Ul 

Ul 

UJ 

Ul  UJ 

UJ  UJ 

UJ  Li  4 

Ul  LaJ 

Ul  UJ 

tg  i.t 

UJ  1.1 

Lil  Ul 

i  or 

4-  F0 

CO  o-4 

IA  No 

O  FO 

in  ro 

eg  O' 

0  IA 

4 

0 

4  u> 

to  eg 

eg  eg 

CN 

No  CN 

F0  OD 

O  CN 

IA  to 

M  -o  O 

0  OF 

N-  vO 

FO  4 

a  sA 

O'  O' 

eg  fo 

<g  eg 

CN 

4 

LA  vD 

4F  >A 

eg  0 

LA  4 

n*  eg 

4  4 

<g  4 

fo  No 

or  z 

V0  F0 

0  IA 

a  No 

F0  CN 

vO  to 

CN  LA 

-h  eg 

0 

0 

No  CN 

eg  la 

4  0 

Fo  FO 

N-  kD 

Fo  No 

*0  4 

0  IA 

or  <  «-» 

No  O 

O'  IA 

4  F0 

eg  nj 

«5  FO 

fo  eg 

N.  IA 

4 

«4 

No  eg 

FO  ro 

ON  4 

cd  in 

«H  F0 

(N  No 

eg  No 

eg 

i  UJ  s 

o-4  ^ 

F0  Fo 

LA  a 

IA  4 

IA  0 

•0  LA 

4  4 

eg 

LA 

eg  cn 

o-l 

0  fo 

0  m 

4  « 

^  lO 

IA  FO 

IA  O-I 

►-  x 

1  M 

K  No 

FO  ~4 

eg  n- 

FO  ® 

«0  IA 

IA  LA 

F0  F0 

-H 

0 

eg  fo 

vD  CN 

eg  eg 

N-  LA 

ro  j- 

4  cn 

LA  a 

*  4 

o-4  «-4 

•4  -4 

fo  eg 

eg  --4 

«4  o-4 

o4  o4 

tO 

0 

\C 

FO  FO 

No  eg 

eg  eg 

eg  eg 

4  4 

eg  eg 

No  No 

4  eg 

r  o 

1  1 

t  1 

l  « 

l  i 

•  1 

•  1 

1 

1 

« 

< 

$  « 

i  i 

1  1 

i  « 

1  1 

i  1 

w  (X 
LU 


FO  F0 

FO  F0 

F0  FO 

FO  FO 

FO  FO 

FO  FO 

FO  FO 

4  4 

4  4 

4  4 

eg  eg 

FO  FO 

eg  eg 

FO  FO 

fo  ro 

FO  FO 

o  a 

o  a 

0  0 

a  a 

o  a 

o  o 

a  o 

0  O 

o  a 

a  o 

CJ  o 

0  o 

o  o 

CD  O 

o  o 

a  a 

tA 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4  • 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

Ul 

Ul  UJ 

U»  Ul 

Ul  UJ 

III  UJ 

UJ  lil 

UJ  Ul 

UJ  UJ 

UJ  Ul 

0  UJ 

’  Ul  UJ 

UJ  lil 

Ul  UJ 

Ul  tu 

UJ  tu 

Ul  UJ 

lil  UJ 

to  a: 

IA  O' 

eg  fo 

0  0 

0  F0 

0  0 

0  LA 

FO  0 

0  4 

4 

LA  Fo 

~4  H. 

0  Fo 

FO  0 

eg  la 

FO  O 

0  0 

to  CO  o 

No  Hi 

0-4  CN 

CO  CN 

CN  O 

CN  on 

O'  0 

N  ^ 
r*  fo 

a  eg 

ro  4 

CN  O 

CN  0 

Fo  %-4 

0  O 

LA  0 

0  o 

FO  CN 

UJ 

0  a 

H.  No 

0  4 

eg  -h 

4  w4 

0  CN 

0  O 

■r-4  O 

4  CN 

eg  eg 

*  4 

FO  0 

FO  0 

0  FO 

FO  FO 

h*  (X  < 

IA  0 

CN  4 

0  4 

eg  <g 

FO  W 

eg  0 

CN  CN 

0  eg 

0  0 

0  4 

4  CN 

O'  o-4 

eg  o 

CN  FO 

o'  eg 

CN  FO 

►-  X 

U>  eg 

a  f« 

FO  0 

F0  4 

O  No 

4  CN 

O  CN 

eg  4 

4  CN 

4  0 

o-4  o 

o*  eg 

FO  CN 

4  CN 

4  a 

0  Fo 

z  to 

FO  +4 

eg  No 

0  No 

eg  eg 

4  4 

4  0 

eg  N. 

o-4 

eg  eg 

4  4 

0  0 

O  4 

O'  O 

fo  eg 

eg  eg 

0  CN 

LU  -1 
!  < 
fJCQ. 

UJ  U 

ro  ia 

v-4  ^ 

W  *4 

1  « 

0  0 

W  4 

NK 

0  0 

-H  +4 

\ 

o-4  o-4 

o4  r4 

0  4 

1  1 

eg  o-i 

FO  FO 

1  • 

eg  eg 

eg  eg 

*4  fO 

1  z 

No  F0 

ia  eg 

0  FO 

«  ro 

CN 

K  +4 

No  <N 

0  eg 

0  0 

0  H. 

eg  n. 

0  FO 

No  0 

0  0 

CN  O' 

*4  0 

i_J  4-4 

Fw  vA 

U)  4 

0  O 

w  eg 

4  0 

eg  No 

4  0 

»-4  0 

0  0 

a  0 

eg  cn 

Fo  4 

0  eg 

0  0 

4  eg 

No  O' 

ex  ui 

0  O 

No  y0 

fo  eg 

o  eg 

4  CN 

o  w 

eg  0 

FO  4 

4  4 

0  0 

eg  0 

FO  a 

0  0 

oJ  0 

o4  CN 

O'  CN 

UJ  Ol  -j 
o 

!  z  ’ 

^  w 

0  N. 

4  O 

CN  NJ 

4  0 

0  -4 

0  CN 

No  0 

FO  No 

No  FO 

FO  0 

0  0 

eg  4 

0  No 

4  4 

FO  tO 

IA  FO 

*4  O 

0  Fv, 

a  cn 

0  0 

0  4 

N  CN 

ro  eg 

0  4 

o4  o-4 

No  IA 

fo  eg 

fo  eg 

0  4 

FO  FO 

No  0 

1  « , 

IA  IA 

0  0 

eg  eg 

4  FO 

FO  FO 

1  I 

w 

t  i 

1  • 

No  No 

0  0 

0  0 

No  No 

FO  FO 

4  0 

U  \ 

FO  4 

w  ro 

eg  eg 

ro  ro 

ro  ro 

ro  eg 

FO  FO 

nj  eg 

eg  eg 

nj  eg 

eg  nj 

eg  eg 

ro  ro 

nj  >o 

FO  FO 

FO  FO 

i 

o  C| 

o  o 

a  a 

a  w 

a  o 

o  o 

a  o 

o  w 

Q  O 

a  <=> 

a  o 

o  a 

o  a 

O  0 

a  o 

o  a 

=>  ' 

♦  * 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

> 

UJ  Ul 

Ul  Ul 

UJ  UJ 

UJ  UJ 

Ui  UJ 

UJ  Ul 

Ul  UJ 

Ul  UJ 

Ul  UJ 

Ul  0 

Ul  0 

0  0 

0  0 

0  0 

0  0 

0  0 

O  X 

0  *4 

ro  0 

0  Fo 

a  eg 

4  <=» 

0  0 

N-  0 

0  Fo 

NJ  C3 

0  eg 

0  a 

4  eg 

to  J> 

Fo  —4 

4  No 

eg  n* 

4  <H 

eg  fo 

No  No 

0  ro 

No  o 

w  o 

No  0 

N»  o4 

0  0 

0  o 

0  No 

4  FO 

0  No 

0  0 

ro  0 

-4  0 

Fo  O 

No  0 

a  no 

0  No 

0  O 

o  4 

-4  0 

0  0 

4  0 

a  0 

NO  0 

0  4 

0  No 

Fo  0 

0  O-l 

0  4 

I  UJ  <t 

0  No 

0  vO 

-4  -g 

FO  a 

0  0 

«g  fo 

0  Fo 

0  0 

to  0 

4  0 

W  0 

0  Fo 

0  —4 

4  FO 

0  eg 

0  -i-4 

<uu 

eg  0 

0  0 

0  4 

0  No 

0  0 

FO  0 

4  eg 

0  O 

-4  eg 

eg  fo 

0  eg 

0  o-4 

No  FO 

O  0 

0  eg 

!  to  x 

0  CJ 

O  No 

*-f  0 

ro  ^ 

4  <0 

a  0 

■H  No 

0  CN 

0  0 

fo  NJ 

eg  w 

0  No 

O  FO 

0  NJ 

w  0 

M  >-  to 

•  9 

•  • 

•  • 

•  • 

•  « 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

m  • 

e  • 

*  • 

«  • 

*  • 

1  (A 

L° 
h  ^ 

O'  -P4 

'O  0 

K  FO 

ro  ro 

eg  <g 

W  0 
«  1 

eg  w4 

N.  0 

i  1 

0  No 

4  ro 
•  « 

FO  4 

0  0 

H  *4 

1  9 

0  «g 

1  i 

4  -* 

9  • 

FO  NJ 
1  I 

t  o 

ro« 

fo  ro 

fo  ro 

eg  eg 

-g  eg 

FO  NO 

ro  ro 

<g  eg 

NO  FO 

eg  nj 

nj  eg 

ro  fo 

FO  FO 

ro  fo 

FO  FO 

FO  FO 

o 

a  o 

o  o 

«  a 

a  o 

o  0 

O  O 

0  o 

a  a 

a  o 

o  o 

o  o 

a  o 

a  o 

a  o 

o  o 

a  a 

o  >- 

♦  + 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

b  i 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  0 

UJ  UJ 

UJ  UJ 

UJ  Ul 

UJ  Ul 

UJ  Ul 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

i  K  -J 

w4  O 

0  O 

CJ  0 

o  .> 

0  0 

a  ro 

0  ig 

4  0 

4  CS 

ro  0 

NO  Fo 

0  eg 

o-4  0 

LA  0 

0  NJ 

No  O 

<z< 

0  FO 

eg  0 

eg  eg 

0  0 

«r-4  -H 

to  0 

0  ro 

O  0 

0  eg 

-4  0 

nj  0 

eg  0 

0  Fs. 

eg  0 

oj  0 

No  O 

i  uj  r 

ro  4 

4  N 

0  to 

ro  4 

eg  4 

0  FO 

ro  0 

eg  0 

▼4  uO 

eg  o 

4  0 

0  0 

*4  0 

0  ro 

No  No 

eg  o 

tc  r  ex 

CN  0 

4  eg 

4  Fo 

ro  0 

0  No 

4  0 

0  -n 

ro  eg 

0  0 

0  0 

*4  0 

a  4 

•g  oj 

0  o 

0  NO 

0  to 

[  UJ  o 

eg  0 

FO  0 

0  CP 

0  0 

o  0 

0  O 

NJ  4 

-H  «4 

O  LA 

Fo  o4 

0  0 

0  0 

0  o 

0  FO 

No  NJ 

—4  0 

kti  j  z 

UJ 

z 

Lul  M 

ro  0 

O  4 

0  0 

0  0 

0  4 

4  0 

0  a 

0  0 

NO  4 

4  a 

ro  0 

0  NO 

•J  eg 

-4  0 

0  eg 

NJ  CP 

ro  eg 

«  ( 

eg 
i  i 

eg  eg 
l  t 

0  0 

0  0 
f 

--4  <r4 

1  1 

▼4  w4 

9 

Fo  0 

1  1 

•  • 

to  to 

No  ro 
r 

0  0 

9  1 

•  • 

•  • 

*■4  o-4 

1  1 

NJ  W 

4  4 

1  1 

ol  NJ 

1 

i*>  to 

4  ro 

4  FO 

ro  ro 

NO  NO 

ro  ro 

NO  FO 

NO  FO 

4  4 

4  4 

4  4 

ro  ro 

FO  NO 

fo  ro 

ro  fo 

eg  nj 

ro  nj 

1  w 

CP  o 

o  o 

O  CP 

Cl  o 

O  CP 

C5  O 

CP  o 

O  CP 

o  o 

cp  a 

CP  o 

0  o 

O  CP 

CP  CP 

e»  o 

CP  CP 

!  to  x 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  * 

4  4 

4  4 

to  9 

Ul  0 

0  0 

0  0 

0  0 

0  0 

00 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  UJ 

Z  0  0 

eg  0 

0  0 

eg  0 

0  0 

eg  -i 

4  FO 

0  0 

to  *•» 

ro  0 

4  eg 

0  W 

CP  <H 

FO  4- 

0  « 

FO  0 

FO  4 

!  ex  «* 

No  NJ 

0  0 

a  oj 

0  0 

0  0 

0  0 

NJ  0 

«  FO 

0  No 

0  0 

O  *4 

o-4  0 

eg  ro 

—4  0 

«9  0 

0  CP 

NiNI 

0  4 

0  a 

*9  4 

0  0 

0  0 

eg  n- 

No  O 

0  0 

O  4 

«H  o 

No  0 

®  No 

tO  Fo 

ro  4 

FO  CO 

NJ  to 

1  to  '*■ 

«  4 

4  oO 

0  CP 

a  0 

NJ  NO 

FO  w 

tO  0 

oJ  0 

CP  0-4 

4  4 

0  0 

t-4  « 

ro  a 

cp  4 

CP  FO 

0  a 

o 

4  0 

w  eg 

NJ  0 

to  O 

FO  w4 

NJ  0 

w4  0 

eg  ro 

4  0 

.  4  * 

cp  eg 

eg  eg 

4  0 

4  CP 

FO  -4 

4  co 

i  z 

o  C9 

O  0 

0  0 

0  4 

0  FO 

FO  0 

0  4 

H  oJ 

NJ  NJ 

4  4 

eg  w 

No  LA 

0  0 

NJ  0 

eg  w 

No  O 

to 

«  ; 

•  • 
w4  0 

t  1 

w4  tO 

1  9 

•  • 

*J  0 

1  1 

•  € 

*g  eg 

•  • 

eg 

t 

•  # 

No  |H 

1 

•  • 

No  0 

«  # 

-g  -h 

•  • 

■9  *g 

•  * 

W  «J 

•  • 

nj  eg 
t  I 

•  • 

N  NJ 

9  1 

•  • 

FO  FO 

9  9 

eg  eg 

9  1 

•  • 

No  0 

1  1 

•  1 
-4  0 
9  9 

l/J 


Ui 

nj  eg 

nj  eg 

nj  eg 

eg  eg 

nj  eg 

eg  «g ' 

eg  eg 

NJ  NJ 

eg  eg 

eg  nj 

nj  eg 

NJ  NJ 

eg  eg 

NJ  NJ 

eg  nj 

nj  eg 

C*  CP 

o  o 

o  a 

CP  o 

•F  cp 

ep  a 

CP  o 

<=»  Ci 

a  u 

o  ° 

CP  CP 

O  CP 

o  a 

CP  CP 

CP  cp 

0  cp 

IX  -  i 

i  « 

l  i 

i  i 

•  i 

1  1 

<  l 

i  i 

9  t 

i  « 

«  t 

i  t 

1  1 

1  1 

1  1 

1  • 

<  i 

0  ; 

u  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  UJ 

0  0 

0  0 

0  0 

0  0 

T 

0 

o  o 

cp  CP 

o  a 

o  o 

CP  o 

O  O 

tv  o 

o  o 

o  CP 

o  o 

CP  CJ 

o  O 

o  o 

CP  o 

CP  o 

O  CP 

!  0  Z 

o  o 

O  CP 

o  a 

a  cp 

u  a 

S3  4  ' 

a  cp 

O  CP 

O  CP 

O  CP 

o  a 

u  a 

o  a 

cp  a 

o  o 

4  O 

a  cp 

Cl  o 

a  cp 

cp  rp 

cp  a 

a  cp 

C*  CP 

CP  o 

cj  a 

CP  CP 

a  cp 

CP  o 

CP  cp 

•a  a 

a  cp 

CP  CP 

|  SO  N- 

o  o 

a  a 

o  cp 

a  o 

o  a 

o  o 

a  cp 

cp  a 

a  o 

a  a 

o  a 

CJ  CP 

or  cp 

cp  c? 

o  CP 

o  o 

4-(  </! 

a  m 

a  <4 

a  o 

C#  CP 

O  CP 

e  a 

o  o 

€»  O 

n  cp 

C9  CP 

O  CP 

O  CP 

o  o 

CP  CP 

r»  ep 

O  CP 

0  M 

0  0 

0  0 

0  0 

•J.  0 

0  0 

0  0 

0  0 

O'  0 

0  0 

0  0 

in  ia 

IA  IA 

LA  LA 

IA  IA 

LA  tA 

IA  |A 

j  ° 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

•  • 

4  4 

eg  nj 

nj  eg 

•  # 

»g  nj 

eg  nj 

•  • 

<g  nj 

NJ  f  J 

! 

1 

9 

1 

| 

1 

1 

1 

9 

1 

1 

I 

l 

9 

i 

i 

1 

1 

|  1 

I  ►* 

0 

j 

0 

i 

No 

« 

0  l 

CP 

04 

eg 

FO 

4 

IA 

UP 

No 

to 

0 

CP 

:  Z 

0 

0 

cn  j 

0 

0  ! 

o 

o 

CP 

CP 

as 

CP 

CP 

CP 

o 

o 

04 

!  0  • 

1  n  a 

94 

W 

«4  1 

04 

w  j 

eg 

NJ 

M 

NJ 

M 

NJ 

eg 

eg 

NJ 

NJ 

eg 

0  *H 


♦  0  3 


i  1  1  ! 

■NADO  77 149-30 


i 

fO  rO 

P*>  ro 

PO  fO 

fO  fO 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

ro  p-j 

4'  4 

ro  h> 

AJ  AJ 

ro  ro 

ro  ro 

1 

o  o 

cj  a 

CD  o 

o  o 

O  CD 

0  CD 

CD  o 

CD  o 

O  CD 

a  cd 

CD  CD 

CD  O 

CD  O 

O  CD 

O  CD 

CD  o 

: 

4-  4 

4  4 

★  4 

4  4 

4  4 

4  4 

4  ♦ 

4  4 

4  4 

4  4 

4  4 

4  4 

4, 

4  4 

4  4 

4  4 

jp. ' 

LU  LU 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UI  UJ 

UJ  UJ 

UI  UI 

UJ  UJ 

UI  UJ 

UJ  UI 

UJ  UJ 

LU  UI 

UJ  UJ 

UJ  UJ 

UI  UJ 

tfi 

O' 

N.  4 

LA  W 

03  CP 

M3  fv 

CO  o 

LA  *3 

W  4 

CD  CO 

ro  o 

*4  4 

00  CO 

aO  LA 

X)  AJ 

P-  CP 

ro  w4 

M3  p- 

x  <? 

M>  9v 

90  P. 

CP  -4 

vA  m 

CD  P- 

uO  CJ 

o  ro 

LA  CD 

00  LA 

CP  LA 

4  M3 

vrt  ro 

CDS  Q 

LA  LA 

LA  P- 

•I  LU 

M3  P> 

rp  OO 

CO  CP 

CJ  4 

9\J  rt 

CO  CP 

«-<  AJ 

LA  orv 

4  rp 

4  CP 

IA  M3 

CO  4 

an  la 

m  a  j 

ro  eo 

nn  LA 

X!  X 

lp  aj 

0  i*9 

LA  AJ 

LA  CD 

CO  LA 

(O  P. 

v£)  vO 

4  M3 

an  p- 

4  M3 

CJ  LA 

AJ 

pd  m 

CD  fO 

fO  w-i 

tA 

O  00 

fO  CP 

N.  M 3 

4  PO 

03  CP 

o  ro 

M3  rO 

N.  CP 

4 

LA  P» 

ro  p. 

P»  *-4 

U%  M3 

M3  eo 

CP  AO 

P-  LA 

tu 

E! 

CL 

K3  tH 

so  »o 

an  cp 

co  ro 

0O  4 

rc  p- 

CP  M3 

4  vO 

ro  *4 

K.  vjG 

CD  *4 

J&  LA 

4  S3 

LA  P- 

i 

vO 

4  4 

M>  M3 

LA  LA 

M3  P- 

4  4 

4  4 

CO  CO 

K.  eo 

P-  P>. 

sO  1-0 

«  • 

vO  H 

•  « 

«r-t 

PO  M 

fO  fO 

ro  co 

ro  ro 

ro  ro 

ro  ro 

ro  co 

P0  CO 

CO  Pj 

i 

FO  4 

ro  ro 

ro  ro 

ro  ro 

AO  A0 

ro  P3 

po  ro 

. 

M 

O  C5 

o  o 

o  CD 

CD  CD 

©  o 

a  o 

CD  O 

CD  O 

o  o 

o  o 

Q  O 

CD  Q 

o  o 

O  O 

o  a 

CD  CD 

4-  4 

4.  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

ilv' 

£ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

U\  U3 

UJ  UJ 

UI  UI 

UJ  1.  j 

UJ  |,| 

UJ  id 

UI  UI 

UJ  UJ 

UJ  UJ 

UJ  UI 

UJ  UJ 

UJ  UJ 

LU  UJ 

UI  UJ 

K- 

cp  la 

i~<  CD 

rv  CP 

LA  CP 

OJ  U3 

la  w 

CP  CP 

ro  <M 

CO  p» 

LA  N* 

*4  ro 

4  P*. 

4  M3 

W  Pv. 

ac  AJ 

K  W  O 

K)  IA 

CP  -9 

a  m> 

4  4 

N.  Ml 

ro  co 

CD  *-fl 

la 

00  LA 

CP  LA 

^  LA 

ro  co 

CO  CO 

eo  4 

ro  <f0 

LA  M3 

vS 

4  CP 

N*  4 

0  fv 

LA  CD 

i-9  **4 

ro  CP 

ro 

MD  LA 

CP  co 

LA  t-I 

CP  p. 

00  N. 

AJ  W 

M3  v0 

K.  AJ 

W  LA 

iM  g£  «t  9-« 

M3  LA 

CO  CJ 

CO  CO 

co  a 

A.  vA 

ro  go 

LA  CO 

CO  00 

P*  <M 

ro  M3 

LA  O 

mS  'r-J 

®  P^ 

03 

4  r^ 

N.  w4 

V. 

w  r 

4  an 

CO  ro 

0  CP 

CO  C- 

CP  CO 

CP  oo 

LA  ’'1 

M3  00 

+4  CP 

CP  M3 

ro  P- 

la  ro 

CP  co 

M3  4 

IV  «SD 

4  «0 

«P 

"  X 
to 

D 

CP  oo 

CO  00 

LA  ro 

4  i*9 

LA  CP 

+-i  w 

CM  a 

N. 

M3  S. 

00  O 

O  *4 

M)  00 

LA  LA 

©3  ro 

LA  CP 

CO  CP 

v£>  M3 

4-  4 

M2  M3 

ro  4 

LA  LA 

CJ  co 

OO 

^  LA 

4  CO 

^  *4 

4  4 

•  « 

CO  K. 

0  0 

fiO  S3 

©  o 

fO  LA 

«  • 

•  • 

+4  W 

Sfc 

o 

1  ( 

1  1 

1  1 

1  1 

1  1 

I  1 

l  » 

1  1 

1  1 

1  1 

1  1 

•  9 

1  1 

1  1 

i  1 

s£ 

~  or 

&J 

*« 

LU 

M 

10 

IO  rO 

ro  co 

M  fO 

ro  ro 

n  ro 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

ro  fO 

4  4 

4  4 

P3  fO 

ro  W 

ro  ro 

ro  ro 

< 

! 

CD  0 

o  o 

o  o 

a  cd 

cd  a 

o  o 

CD  O 

o  a 

a  o 

a  cd 

O  o 

O  O 

o  a 

o  o 

O  13? 

a  o 

|£- 

in 

4 

4  4. 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  <fc 

4  4 

4  4 

4  4 

Ui 

UJ  4U 

UI  UJ 

UJ  UI 

UI  til 

LA  UI 

UJ  LU 

UI  UI 

UJ  UI 

UJ  UJ 

UI  UJ 

uJ  UJ 

UJ  LU 

UI  Ixi 

UJ  UI 

UI  UI 

UI  UJ 

to  a: 

03  AJ 

00  *H 

M3  CO 

03  LA 

O  i-l 

CO  CD 

P.  QO 

<H  CP 

4  w 

rd  00 

cO  M3 

ro  cm 

cp  ro 

ro  p^ 

M3  M> 

4  AJ 

/?  to  o 

CP  CP 

fv  fO 

cO  N- 

CO  OO 

M>  ro 

P-  CM 

■*“1  CP 

co  a 

o  4 

s.  ro 

CO  LA 

CP  o 

y-4  LA 

oo  M3 

<P  AJ 

K,  03 

LA  CP 

uv 

Ui  “0 

00  LA 

CD  fO 

fv  CS 

co  CP 

ro  ^ 

CO  CD 

CD  LA 

ro  co 

P.  CJ 

ro  *■) 

M3  N, 

4  a 

CP  Pi, 

CP  4 

P-  LA 

K 

k“  Of  <C 

4  CP 

CP  — t 

CP  K* 

i-l  CP 

CP  4 

4  N. 

P*  a 

M3  4 

a  ua 

LA  CJ 

co  «o 

00  CP 

AJ  AJ 

LA  ro 

LA  a 

CD  *4 

fcv- 

r 

05  0) 

CO  LA 

4  CO 

MD  © 

ro  M3 

w  oo 

P»  N- 

CO  «U 

M3  -n 

CP 

4  *4 

P,  ro 

tO  CP 

CD  4 

CS  M3 

vs  A0 

*4  Z  </) 

v£>  4 

4  Lft 

4  LA 

o  4 

w  o 

o  o 

03  03 

P.  co 

ro  LA 

00  M) 

W  -H 

AJ  4 

co  ro 

*0  o 

M3  4 

P,  LA 

UI  -j 

LA  LA 

LA  4 

K  IV 

N-  M3 

co  CP 

M3  M3 

00  <0 

4  4 

ro  ro 

M3  LA 

*4  *4 

H 

iH  <?0 

«f4  «f4 

*p4  i“4 

*3 

i  «I  1 

<  1 

fpJ 

3C  0- 

| 

UJ  u 

U: 

■Z. 

60  CD 

4  ro 

CP  o 

ro  ro 

CP  M3 

CP  N. 

l0  ro 

P»  00 

4  CP 

A0  i-| 

M3  CP 

ro  aj 

i-i  ro 

M3  ro 

K.  (P 

CP  4 

UJ 

*-t 

a  o3 

AJ  ^ 

ro  o 

CP 

CP  LA 

eo  AJ 

AJ  CP 

eO  lA 

K  4 

S3  i-l 

CP  4 

M3  LA 

AO  N. 

P-  Al 

4  CD 

LA  LA 

en 

Of  UJ 

AJ  O 

4  M3 

CP  AJ 

4  AJ 

P.  <p 

CP  *0 

4  S3 

aj  a 

AJ  N. 

CP  M3 

LA  CP 

S3  LA 

N-  W 

AJ  S3 

AJ  S3 

P-  S3 

SC 

UJ  a.  -J 

K-  CP 

P-  LA 

«r0  CP 

CP  M3 

ro  aj 

LA  CP 

M3  AO 

CD  M) 

~4  N* 

ro  4 

LA  4 

M3  ro 

CM  M3 

AJ  i-4 

AJ  LA 

CP  60 

Ui 

o 

•  * 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  I 

•  • 

•  * 

•  • 

•  9 

•  * 

9  * 

9  • 

•  9 

o 

i  2 

N.  K, 

M3  4 

M3  LA 

CP  60 

CP  CP 

AJ  -H 

4  ro 

V  M3 

\£>  CD 

iH  AJ 

M3  P- 

ro  LA 

CP  CP 

i0  1-4 

LA  4 

LA  LA 

UJ 

4  4 

4  4 

4  4 

ro  ro 

4  4 

Ml  M3 

ro  ro 

1  1 

AJ 

iM  *4 

AJ  AJ 

4  4 

.4  4 

ro  ro 

ro  ro 

4  4 

o 

1 

r 

1  1 

1  1 

t  1 

l  i 

<  l 

1  1 

1  1 

l  l 

I 

i  i 

! 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

AJ  AJ 

ro  ro 

ro  ro 

ro  ro 

4  4 

ro  ro 

eo  aj 

ro  ro 

ro  ro 

CJ  O 

CD  o 

o  a 

a  o 

o  a 

«3  o 

CD  CD 

CD  O 

a  cd 

CD  CD 

a  o 

CD  CD 

CD  o 

a  « 

0  CD 

a  cd 

*  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  A 

4  4 

>• 

UI  UJ 

UJ  UJ 

UI  UJ 

UJ  UJ 

UI  UI 

UI  UJ 

UI  UJ 

UI  UI 

UJ  UI 

UJ  UJ 

UI  UJ 

UI  UJ 

UJ  UJ 

Ui  UJ 

UI  Ui 

UJ  UJ 

CD  X 

*4  eo 

*0  CD 

CO  CP 

03  O 

W  CD 

«o  4 

AJ  S3 

M3  OD 

4  'H 

N.  4 

1-t  AJ 

iH  CD 

O  LA 

LA  LA 

4  AJ 

P-  1*4 

1 

LA  4 

CD  AJ 

ro  aj 

o  ro 

LA  LA 

CP  P* 

•rO  M3 

cp  ro 

*0  *0 

4  M3 

O  4 

AO  oo 

A*  CP 

ro  oo 

vO  CP 

AJ  4 

2  s:a4 

AJ  CP 

o  ro 

oo  ro 

CP  CO 

»o  O 

4  LA 

-H  CP 

to  LA 

LA  i-l 

LA  M3 

AO  IV 

-0  ro 

AJ  AJ 

ro  w 

M3  ® 

CP  N. 

I  UI  «cT 

A*  CD 

ro  w 

CP  CP 

ro  <« 

ao  *4 

ro  K. 

LA  LA 

4  ro 

LA  ro 

CP  LA 

LA  M3 

i-l  rl 

P*.  i0 

N.  CP 

S3  i*4 

AM  O 

<  y 

N.  LA 

AJ  CP 

vA  LA 

M3  CP 

a0  »r0 

LA  ro 

4  4 

AJ  M3 

ro  rw 

4  4 

S3  60 

P»  i-l 

«r0  AJ 

i-4  0O 

03  1-4 

V.  LA 

to  x 

AO  «r«! 

CO  M3 

CP  CP 

H  *0 

P.  4 

ro  4 

M3  ro 

CM  *H 

p.  a 

«  4 

*H  AJ 

O  -J 

M>  LA 

M3  O' 

4  UJ 

tv  tv 

'  to  ' 

Gf 

M3  0D 

8  1 

4  4 

t  I 

M3  M3 

1  1 

IA  LA 

f  • 

M3  N. 

fO  ro 

4 

1  1 

N*  M3 

1  « 

pb 

cm  ro 

M3  M3 

1  1 

i-9  «H 

ro  ro 

1  i 

M3  M3 

i*4 

t  i 

i*9 

i*4 

i 

1  O 

i0  sH 

AJ  AJ 

AO  AO 

AJ  i4 

ro  ro 

ro  ro 

ro  ro 

ro  aj 

PM  AM 

ro  ro 

AJ  AJ 

to  ro 

ro  ro 

i-t  AJ 

ej  f  g 

i-4 

AM 

! 

1  o 

CD  O 

O  CS 

0  «=» 

o  o 

CD  CD 

CD  0 

0  o 

CD  CD 

O  CD 

0  o 

CD  0 

a  cs 

CD  0 

0  CD 

CD  CD 

© 

ra 

I  o  ** 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

d»  4 

4  4 

4  4 

4  4 

4 

4 

U  t 

UJ  UI 

UJ  UJ 

UJ  Ui 

UJ  LU 

UI  UI 

UI  UI 

UI  UI 

UJ  UJ 

UI  UJ 

UI  LU 

UI  UJ 

UJ  UI 

UI  UI 

LU  UJ 

UJ  LU 

UJ 

UI 

«J 

AO  LA 

«H  M3 

®  AO 

M3  ui 

la  a 

LA  AJ 

LA  i-9 

cd  ro 

i-9  CP 

M3  CP 

eo  aj 

N.  CP 

4  r-. 

M3  P- 

CP  LA 

a 

CP 

! 

«2  7  < 

60  CO 

4  ro 

eo  ro 

CP  CP 

60  ro 

CD  O 

4  CP 

4  0 

ro  ro 

i-9  ro 

LA  AJ 

ro  oo 

CP  to 

CD  CP 

4 

M3 

ui  r 

IA  Ml 

CP  CO 

ro  -J 

CP  CP 

0  M3 

CP  LA 

aj  rv 

LA  Pb 

N.  CM 

iM  i*9 

4  O 

■H  M3 

to  o 

N*  AJ 

M3  CP 

AM 

LA 

3C 

O  M3 

N,  ro 

LA  P- 

M3  O 

P  S3 

LA  AJ 

4  1-9 

ro  4 

4  ro 

CP  a 

O  as 

AM  0 

M3  N. 

CM  «H 

LA  LA 

to 

to 

UJ  o 

eo  M3 

1-L  AJ 

4  N» 

Mi  LA 

lO  00 

Pb  LA 

LA  LA 

rv  iv 

LA  M3 

i-4  0 

4  to 

rv  aj 

CP  <23 

«A  i-9 

M3  M3 

fv 

LA 

.tu 

U  J  z 

UI 

2 

U?  M 

CM  M> 

CP  t4 

MD  S3 

CP  K. 

ro  M3 

AJ  AJ 

<P  CD 

0  a 

S3  CO 

ro  cp 

4  CP 

ui  4 

ro  ro 

4  i-9 

i«4  FV. 

CM 

tv 

o 

1C 

a 

4  «0 

1  I 

S3  AJ 

t 

Pi  P- 

60  *r4 

t 

AJ  AJ 

4  4 

iS  AJ 

iM  LA 

1  1 

M>  M3 

fv  cp 

I  t 

CP  0 

1  1 

i-t  ro 

4  4 
t  t 

i-4  i-4 

t 

IA  © 
t  1 

i4 

* 

i-9 

t 

CLf 

o  to 

ro  ro 

AJ  i-l 

CJ  AJ 

ro  ro 

AJ  AJ 

AJ  AJ 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

po  ro 

AM  AJ 

AJ  CM 

AM 

AJ 

UI 

o  ® 

CD  CD 

CD  O 

CD  O 

«  O 

o  o 

0  O 

CD  CD 

O  0 

0  a 

0  CD 

cd  a 

CD  CD 

0  0 

0  0 

O 

CD 

to  X 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4 

4 

UJ 

(/>  1 

UI  Id 

LU  UJ 

UJ  UI 

UJ  UJ 

UJ  UI 

UJ  UJ 

UI  UJ 

UJ  UI 

UI  UJ 

UJ  UI 

uj  ui 

UI  Ui 

UI  UJ 

UJ  LU 

UJ  UJ 

UJ 

UJ 

2  UI  -J 

P>  S3 

ro  03 

co  ro 

CP  M3 

LA  4 

K  N 

Pw  LA 

CJ  CM 

CP  AJ 

LA  M3 

cm  ro 

i-l  ro 

CP  ro 

4  4 

M3  CO 

Pb 

LA 

z 

Of  <c 

ro  cp 

ro  m3 

aj  ro 

ro  4 

CP  AJ 

S3  N* 

M3  CP 

o  ro 

AJ  4 

CP  ct 

i-9  a 

M3  LA 

i-<  CD 

rv  aj 

4  a 

i4 

AJ 

M 

nr, g 

rv  vo 

CP  4 

4  CP 

MD  MD 

cp  ro 

LA  CD 

4  CP 

ro  4 

0  CP 

0  CP 

4  MD 

i-4  0 

tO  i*9 

CP  4 

W  M3 

AJ 

iH 

i. 

eo  CP 

—  CP 

AJ  LA 

M?  m> 

a  ro 

CP  4 

rv  m3 

rv  ro 

N-  N- 

o  o 

fv  C0 

LA  LA 

ro  cm 

^  Pb 

©  S3 

M3 

i-9 

i-J 

o 

ro  ro 

4  M3 

ro  o 

ro  ro 

UI  CP 

4  4 

M3  w 

CP  4 

ro  o 

4  ro 

ro  cd 

LA  4 

to  ro 

4  O 

tv  or* 

ro 

4 

z 

aj  ro 

O  CO 

a  4 

fv  ro 

AJ  4 

LA  LA 

4  eo 

M3  rv 

1*4  i*4 

AM  CP 

ro  cp 

LA  i-9 

4  UP 

0  AJ 

4  4 

ro 

CO 

15 

9  9 

e  9 

9  9 

9  • 

9  9 

•  9 

9  9 

9  9 

9  9 

9  • 

9  • 

9  9 

•  9 

9  9 

9  * 

d 

u 

«  « 

ro  v0 

1 

i*  ro 

AJ  M 

AJ  4 

4  ro 

1  1 

LA  UI 

4  4 

ro  ro 

M3  4 

0  N* 

aj  ro 

LA  LA 

I  1 

fb,  M> 

ia  ro 

1 

AJ 

1 

to 


U-  to 


u 

UI 

CM  PJ 

AJ  AJ 

AJ  CM 

AJ 

fa 

U  u 

0  CD 

0  0 

O 

.  fr-« 

CtT 

1  1 

t  1 

t  1 

» 

10 

u< 

UJ  UI 

UJ  UJ 

LU  UJ 

LU 

o 

o 

a  o 

O  CD 

0  CD 

O 

CL 

Ui  z 

0  CD 

a  ® 

0  O 

o 

^  L*» 

co  <v  <r 

0  CD 

0  CD 

0  0 

Ci 

CS  5i> 

co  t-*, 

0  O 

O  0 

0  0 

0 

O  « 

V 

9-4  t/. 

0  O 

a  o 

0  a 

0 

K* 

bJ 

U  >-9 

o  o 

O  0 

CD  O 

o 

M  X 

z 

O 

»  9 

9  9 

9  • 

■”  CD 

o 

AJ  CJ 

AJ  CM 

AJ  AJ 

CM 

fO  w 

• 

| 

1 

{ 

I  -J 

C3 

r  u 

-J 

a 

■M 

t3  UI 

O 

P=> 

v-t 

AJ 

ro 

4 

l«J 

z 

i4 

—1 

«-9 

iH 

tv 

LU  9 

AJ 

AM 

AJ 

AM 

u, 

X  o 

UJ  M 

-J 

Ui 

AJ 

AJ 

AM 

AM 

AJ 

AM 

CM 

AJ 

AM 

AM 

AM 

AJ 

Ct 

o 

© 

0 

CD 

0 

a 

U 

O 

CD 

a 

CD 

I 

i 

1 

| 

t 

I 

I 

t 

1 

1 

i 

1 

LU 

LU 

UJ 

UI 

LU 

UJ 

UI 

UJ 

UJ 

UI 

LU 

LU 

O 

a 

o 

o 

0 

© 

0 

CD 

a 

o 

O 

O 

a 

a 

0 

o 

O 

0 

a 

a 

a 

CD 

CD 

O 

0 

o 

0 

o 

CD 

0 

0 

CD 

o 

a 

CD 

0 

0 

CD 

0 

o 

0 

CD 

CJ 

0 

a 

a 

0 

0 

o 

0 

0 

0 

0 

« 

o 

0 

a 

CD 

n 

o 

a 

a 

o 

0 

o 

CD 

CD 

O 

© 

CD 

CD 

CD 

AJ 

AJ 

CM 

AJ 

CM 

AM 

AJ 

CM 

AJ 

CJ 

9 

AJ 

AJ 

t 

1 

1 

I 

1 

1 

in 

M3 

Pb 

to 

<P 

O 

i*4 

i-9 

•4 

i-9 

—4 

CM 

AJ 

AJ 

AJ 

AJ 

CM 

AJ 

B-16 


AJ 

AJ  CM 

AJ  CM 

CM  CM 

fM  AJ 

CM  AJ 

AJ  AJ 

CD 

O  CD 

O  C5 

CD  CD 

«?  CD 

CD  CD 

CD  O 

1 

t  1 

1  1 

1  t 

1  1 

•  « 

I  f 

LU 

UJ  UJ 

UJ  LU 

LU  LU 

LU  UJ 

LU  LU 

UJ  UJ 

CD 

O  CD 

CD  O 

©  CD 

©  CD 

a  cd 

©  o 

CS 

=3  a 

CD  © 

O  0 

CD  CD 

CD  O 

O  CD 

0 

0  0 

cd  a 

cd  a 

cd  a 

CD  CD 

CD  CD 

a 

o  a 

O  CD 

©  o 

o  a 

a  a 

©  CD 

© 

CD  CD 

cd  a 

0  o 

CD  CD 

CD  CD 

O  CD 

o 

©  © 

o  a 

CS  CD 

CD  CD 

CD  CD 

O  CD 

CM 

AJ  CM 

CM  CM 

CM  AJ 

CM  CM 

CM  AJ 

9  9 

CM  CM 

1 

I 

1 

1 

• 

1 

i*9 

AM 

ro 

4 

IA 

M3 

AJ 

fM 

AJ 

CM 

CM 

AJ 

AM 

a; 

AJ 

AJ 

AJ 

AM 

562E* 03  1 •  7515  7  7E ♦ G  3 


93M-3'*_  'COMPOSITE  FUSELAGE'  FINE  GRIO  MODEL”  DECEMBER  _ni—I975  NASTRAN  9/16/74  PAGE  6V 

FREE  FLIGHT-5G 


i 

i 

i 

| 

1 

i 

! 

t 

!  ; 

i NADC-7714 

1  1 

aj  tvi 

PO  PO 

ro  po 

ro  ro 

Al  AJ 

i  i 

0  0 

0  0 

0  0 

0  0 

O  0 

♦  4 

4  4 

4  4 

4  4 

4  4 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

1 

ft 

03  PO 

PO  4 

n-  ca 

N»  (A 

03  LA 

1 

V  < 

*4 

4  AJ 

ro  A- 

PO  4 

LA  LA 

«r  id 

O  K_ 

O'  03 

ro  03 

ro  0 

4  4 

1 

ic  r 

4  S. 

LA  «*4 

N.  LA 

4  N. 

AJ  CA 

| 

10 

O  fsJ 

a  CA 

(A  aO 

P*»  4 

rs.  aj 

4  a 

oo  an 

AJ  AJ 

AJ  A. 

CA  (A 

• 

•  • 

•  • 

•  • 

•  • 

•  • 

| 

; 

sO  O 

W  t4 

*4  "4 

U>  v0 

1 

i 

i 

ro  ro 

PO  PO 

PO  PO 

po  ro 

ro  ro 

! 

rj 

0  0 

0  0 

0  0 

0  0 

0  0 

i 

♦  + 

4  4 

4  4 

4  4 

4  4 

«x. 

UJ  l«i 

III  UJ 

UJ  UJ 

u  Id 

id  uj 

ft 

O'  ^ 

O'  LI' 

A"  PO 

V0  UJ 

W  U) 

( 

fO  CP 

4  PO 

a  <r> 

ro  s£> 

AJ  4 

^  u  z 

O  VJ3 

4  <=> 

ro  iA 

AJ  "4 

4  U> 

ft  R4 

0  in 

O  4 

<A  4 

AJ  CO 

a  ro 

UJ  X 

«o  la 

4  w 

tO  LA 

O'  po 

G»  *4 

H  X 

aj  4 

<A  4 

<0  *4 

4  P- 

CM  0> 

C/1 

•  • 

•  • 

•  • 

•  • 

«  • 

[ 

0 

PO  4 

«4  <r« 

AJ  AJ 

AJ  AJ 

AJ  AJ 

CO 

1  1 

1  1 

1  1 

1  • 

1  • 

;  ;  i 

a: 

i 

UJ 

»SJ 

w 

ro  ro 

ro  fO 

r4  AJ 

*4  AJ 

AJ  PO 

0  0 

0  0 

O  O 

O  O 

a  O 

,  • 

to 

4  + 

4  4 

4  4 

4  4 

4  4 

UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  til 

to  ft 

vD  PO 

N  ro 

*4  a 

03  AJ 

N.  m 

to  to  0 

PO  LA 

PO  *4 

PO  LA 

LA  4 

CA  LA 

UJ  -1 

AJ  ^ 

4  AJ 

AJ  N. 

cO  AJ 

AJ  lu 

M  ft  < 

CA  O 

*4  CA 

ro  N. 

ro  o' 

CA  N. 

p-  r 

(A  LA 

vA  X 

4  LA 

LA  AJ 

z  to 

OP  CO 

\D  LA 

4  <H 

10  LA 

C3  LA 

•  • 

•  • 

•  • 

•  • 

•  • 

UJ  «j 

w  AJ 

*4  AJ 

CA  4 

LA  K 

tO  «4 

i  < 

t  1 

• 

t  • 

:  | 

x  a. 

1 

; 

*-4 

w  0 

z 

LA  LA 

O  CA 

cO  «4 

A»  O 

AJ  CA 

_|  M 

c*  4 

P«-  03 

vD  ro 

4  P^ 

AJ  4 

ft  UJ 

«>  A- 

C3  <*4 

ro  LA 

AJ  fu 

4  (A 

uj  a,  -» 

iO  (A 

P“-  4 

*4  CA 

ro  AJ 

CO  AJ 

0 

•  • 

•  * 

•  • 

•  * 

•  • 

z 

m  la 

O  BO 

CA  (A 

CO  «H 

AJ  O 

-• 

_♦  LA 

O  Pw 

03  K. 

LA  kO 

LA  03 

;  1  ' 

ft 

1  • 

1  1 

:  ■  ' 

j 

i 

| 

i 

jj 

AJ  AJ 

AJ  CJ 

AJ  AJ 

po  ro 

W  AJ 

i 

0  0 

O  O 

«P  O 

0  0 

w  0 

13 

4.  * 

4  4 

4  4 

4  4 

4  4 

>• 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

O  x 

K.  PO 

03  AJ 

ro  ro 

aj  cn 

LA  AJ 

t 

LA  4 

AJ  N. 

4  v£ 

v0  LA 

po  a 

z  x  ft 

»o  <0 

CJ  N. 

N  0 

CA  LA 

OO  *4 

UJ  «I 

▼4  LA 

03  ro 

4  N* 

«e  aj 

LA  LA 

<  Ml) 

PO  J* 

LA  RO 

PO  W 

ro  p. 

AJ  03 

to  X 

PO  J* 

K.  «5 

05  4 

«4  4 

P>»  O' 

w  >*  </> 
10 

vO  N» 

LA  N 

•0  4 

*4 

03  LA 

■j 

1  1 

1  1 

0 

h  ft 
j  O 

po  ro 

PO  PO 

AJ  AJ 

AJ  -*4 

po  ro 

,  i 

O 

Q  O 

0  a 

a  0 

O  *=> 

0  0 

O  >* 

*  4 

4  4 

4  4 

4  4 

4  4 

-1  1 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

►-  j 

AJ  LA 

C3  CO 

to  AJ 

4  O 

4  (A 

z  «i 

PO  03 

LA  S. 

LA  Ps. 

0  ro 

N.  03 

UJ  x 

«o  CO 

AJ  \D 

AJ  W 

CM  CO 

ro  a 

ft  t.  ft 

LA  AJ 

K  03 

Pw  LA 

PO  4 

CA  «5 

i 

UJ  0 

PO  LA 

N*  4^ 

PO  CO 

u>  0 

<H  00 

i 

UJ  -J  z 

K  PO 

LA  4 

Al  PO 

4  *4 

ro  «o 

i 

UJ 

•  • 

•  • 

•  • 

«  • 

•  • 

z 

AJ  PO 

-H  AJ 

4  ro 

U3  LA 

■*4  w 

z 

1  1 

l 

1  1 

l  • 

UJ 

j 

0  00 

PO  PO 

PO  PO 

PO  ro 

PO  PO 

ro  ro 

UJ 

O  O 

O  O 

O  CJ 

O  O 

0  0 

to  X 

4-  4 

4  4 

4  4 

4  4 

4  4 

to  1 

UJ  U! 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

ZUJ  j 

tr  la 

PO  0 

AO  LA 

K  4 

v0  AJ 

ft  <r 

4  to 

10  0 

*4  CJ 

K  CA 

ru  po 

H  u  x 

4  CA 

AJ  LA 

aj  ro 

4  *4 

CA  ro 

10  ft 

PO  AJ 

03  PO 

0  cO 

CA  W 

cO  po 

! 

0 

4  LA 

4  4 

03  A* 

oO  ro 

«o  K 

z 

LA  C> 

00  AJ 

PO  O 

K.  CA 

03  LA 

to 

•  • 

•  • 

•  t 

•  • 

•  * 

Al  PO 

•4  W 

N  AJ 

*4  AJ 

UJ 

1  1 

1  1 

1  1 

1  1 

(  1 

'  i 

to 

; 

to 

UJ 

AJ  AJ 

AJ  AJ 

Al  AJ 

AJ  AJ 

AJ  AJ 

O  O 

0  O 

0  0 

g»  a 

u»  0 

ft 

1  1 

I  1 

1  1 

1  1 

«  ( 

UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

r-  0 

O  O 

O  O 

CJ  0 

0  0 

0  0 

UJ  z 

O  O 

O  O 

0  a 

0  0 

a  0 

10  ft  «a 

O  a 

O  O 

0  0 

0  0 

0  cs 

03 

a  0 

0  CS 

0  a 

a  0 

0  CS 

>- 

W  CO 

Pi  cs 

m  a 

0  0 

0  a 

0  0 

-J 

u.  *“4 

a  0 

0  0 

0  0 

a  0 

CO  O 

z 

0 

•  • 

•  • 

•  • 

«  • 

•  • 

| 

0 

A/  AJ 

AJ  (vj 

AJ  AJ 

CM  AJ 

AJ  AJ 

{  ... 

t 

1 

C 

1 

* 

0 

-J 

«* 

0 

Pu 

«0 

O' 

O 

•4 

z 

AJ 

AJ 

AJ 

PO 

PO 

1 

UJ  • 

AJ 

AJ 

AJ 

AJ 

AJ 

r  0 

• 

UJ  M 

4 

UJ 

NADC- 7 7149-30 


] 

©4  ©4 

CM  -4 

CO  CO 

CJ  CJ 

CJ  CO 

Co  CO 

CO  CJ 

CO  co 

ro  ro 

ro  ro 

1  : 

o  o 

O  CD 

cs  a 

a  cd 

CD  CD 

O  CD 

CD  CD 

CD  O 

o  o 

CD  CD 

j 

4.  4- 

4*  4- 

■*•  ♦ 

4-  •*• 

4  4 

♦  4> 

4-  4. 

4  4 

4  * 

4  4 

tA 

; 

UJ  LU 

LU  LU 

lAi  UJ 

UJ  UJ 

UJ  UJ 

10  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

i£> 

or 

M5  cr 

LA  O 

co  ~r 

LA  CD 

Aw  N. 

A-  CP 

CD  -f 

CP  co 

CP  -P 

CO  O' 

!  ^  <t 

cr;  05 

eo  ©4 

sO  of 

nr>  05 

CA  C5 

-♦  CP 

-S  «fi 

O'  Jf 

eo  in 

tii 

CD  K. 

rr*  f 

CO  LA 

m  aD 

(fi  <a 

CD  lA 

ro  ©-j 

m  —< 

J*  ro 

CO  CP 

H  X 

LA  ca 

cp  cm 

CO  CJ 

ro  — < 

CD  ©4 

CD  lA 

CP  ro 

<\i  LA 

©4  N» 

I  to 

CM  K. 

LTV  ? 

A-  05 

.y  fO 

LA  -3* 

LA  A* 

cd  ro 

CP  <o 

Jf  CP 

a,  ro 

*©■ 

05  ©4 

vTJ  U5 

LA  CP 

CD  ©ft 

a  co 

<P  CO 

eo  ro 

an 

©4  CD 

J*  -S 

UJ 

m  e 

s  « 

•  • 

ft  ♦ 

•  « 

•  • 

•  * 

•  • 

•  ♦ 

•  ft 

O 

V* 

<P  LA 

*4  A- 

ro  Co 

ro  co 

05  LA 

J*  ^ 

CO  CP 

05  05 

<r-4  ©4 

H  ^ 

a. 

o 

c? 

AJ  ©4 

CO  co 

co  co 

CO  *4 

CO  co 

CJ  CO 

cj  ro 

co  ro 

co  ro 

CO  ro 

o  o 

o  o 

o  o 

CJ  o 

CD  O 

O  CD 

a  o 

a  o 

cd  a 

CD  CD 

£5 

4 ■  4 

4  4 

4  + 

4  4 

A  4- 

4  4 

4»  4 

4-  4. 

4-  4- 

UJ  UJ 

tJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

HI  UJ 

UJ  UJ 

a. 

<3  Of 

US  ro 

CO  r*. 

oO  s. 

ro 

co  «s 

CD  CO 

*4  05 

la  ©4 

CP  N. 

CO  CJ 

V 

'  CV,  O 

©4  eO 

O  of* 

a-  o 

N.  «? 

CO  Of 

ro  cd 

a  ~f 

A*,  ro 

f  ro 

s.0 

o  &  z 

<\J  CO 

CO  tA 

*4  LA 

CO  o5 

©4  -f 

CJ  LA 

CO  CJ 

©4  30 

cp  in 

CP  05 

(H 

<J  M 

-S  N. 

LA  05 

©4  sD 

O  LA 

<30  fO 

CO  05 

05  CO 

Aw  A- 

O'  -r 

ro  O 

V 

<£>  J* 

fv,  ©4 

to  dt 

CJ  05 

cr  ro 

CO  A- 

*-l  J* 

LA  <0 

Of  A* 

A.  ro 

CP 

,  X 

CSJ  ^ 

LA  Of' 

vD  ©4 

CA  «C 

©4  03 

Aw 

CJ  05 

©4  ©4 

CD  O 

CO  CP 

l/l 


CJ  co 

Cj  w 

v£>  -4 

05  in 

05  05 

05  ro 

ro  w 

wf  ^4 

<H  CJ 

w  cj 

S£ 

:  cd 

1  I 

1  t 

e  l 

i 

1  1 

1  1 

I  i 

«  1 

t  1 

1  1 

*3 

a.J 

CfcT 

UJ 

CO  AO 

CO 

<4  "4 

vH  v*< 

~4  CJ 

*4  CM 

OJ  Cd 

Cd  CJ 

ro  cj 

CJ  CJ 

ro  cj 

ro 

«c 

H 

O  CD 

O  CD 

o  o 

o  o 

C3  CD 

o  o 

CD  CD 

O  CD 

CD  O 

CD  O 

4.  4 

4.  4> 

4  4 

4  4 

-4  4 

4  4 

4  4 

4  4 

4  4 

5^  UJ 

UJ  til 

UJ  III 

Ul  til 

Ul  UJ 

uj  uj 

UJ  111 

UJ  UJ 

III  UJ 

UJ  UJ 

*  UJ  UJ 

10  U 

UJ  lC 

LA  U5 

CD  *H 

*4  CD 

AO  CP 

of  CP 

CP  wf 

CJ  o 

a  A. 

*4  CD 

UJ  CO  o 

fO  LA 

eo  of 

00  O 

05  cO 

CJ  CJ 

A*  Of 

Aw  CO 

<P  N. 

CD  <r4 

SO  ro 

U' 

UJ  -3 

-»4  CJ 

oD  ro 

^  LA 

ro  co 

CJ  Aw 

05  U5 

*H  CJ 

LA  (p 

a  LA 

fO  ro 

K. 

sc  ^  «C 

CJ  J* 

*4  O' 

fO  «5 

CM  O 

ro  CP 

A-  J- 

-4  of 

eo  -4 

v£5  *4 

cr- 

CP  CP 

■jr  v4 

ro  a- 

CJ  LA 

o  of 

N*  ^ 

wtf-  ** 

CJ  CP 

A.  CD 

LA  Aw 

-5*4 

UJ  to 

ro  co 

41  «H 

kD  rv. 

ro  oo 

CP  05 

w*  A» 

wf  CJ 

wf  ro 

•4  CM 

Aw  of 

6  C 

•  c 

«  • 

«  • 

•  • 

•  • 

•  • 

«  • 

•  • 

«  * 

1  «* 

CJ  .J 

AO  ** 

S  H 

•so  41 

LA  >f 

ro  wf 

W  CM 

CP  CM 

CM  t4 

CJ  LA 

'80 

<1 

1 

5 

| 

uj  a 

w 

C,5 

C i 

N-  <35 

CO  CJ 

05  c5 

ca  ro 

ro  of 

ro  o> 

CP  CP 

A-  LA 

wf  05 

CP  «H 

UJ 

-J  >-4 

-«-»  N» 

v4  LA 

J-  ro 

05  00 

Aw  CJ 

CP  u3 

of  ro 

A.  of 

eo  a0 

CD  CP 

CO 

(X  UJ 

CJ  =4 

CJ  LA 

ro  cd 

CD  O 

LA  ro 

CD  <35 

LA  A* 

LA  CP 

A.  a 

*A  LA 

T. 

UJ 

«x  a.  .j 

ro  of 

ro  U5 

A*  O 

vO  o 

Aw  o 

W  LA 

ro  cd 

CD  Aw 

o  ro 

LA  CJ 

o 

ctr  z 

cp  4 

of  CP 

K.  CJ 

ro  n. 

00  CJ 

U\  is! 

CP  CJ 

•  • 

Ps,  co 

•  • 

CO  CJ 

•  * 

CP  05 

UJ 

A»  1 

A*  « 

•0 

to 

oo 

ao 

<30 

to 

K.  n4 

n 

w 

t 

1 

1 

1 

1 

1 

1 

1 

1 

1 

*r  ! 

«£ 

-*4  cr. 

w4  w4 

H  *4 

w4  w4 

-4  CO 

W  w4 

©4  <M 

CJ  CM 

a  o 

C3  a 

<3  a 

cd  a 

CD  CJ 

o  a 

o  o 

CD  O 

o  a 

CD  CD 

*  4 

*  4 

4  4. 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

>- 

UJ  UJ 

UJ  UJ 

UJ  u 

UJ  UJ 

UJ  UJ 

LU  LU 

LU  LU 

UJ  UJ 

UJ  UJ 

UJ  UJ 

A4  X- 

CP  LA 

05  a. 

a-  ro 

LA  Aw 

LA  co 

4  ro 

CP  aO 

bw  eO 

OO  CP 

«  CP 

1 

1 

of  LA 

cd  ro 

ro  us 

CO  «5 

N.  CM 

LA  ro 

eo  QO 

LA  O 

CP  ©4 

LA  CP 

^  » 

*4  ro 

CJ  CJ 

CP  wf 

<30  05 

Aw  o 

L0  H 

4  05 

4  05 

ro  la 

LA  CP 

I 

ui  <r 

LA  J* 

eo  Aw 

w4  CD 

05  A* 

ro  cp 

rp  cp 

ro  cd 

4  CD 

4  ro 

LA  CP 

i 

D  l-  UJ 

O  LA 

ro  CM 

Cl  Aw 

ro  a 

CM  CP 

CD  ^4 

C0  LA 

05  an 

4  ro 

4  00 

1/3  X 

LA  t4 

vjD  LA 

0A  CD 

fs«  ro 

U5  CP 

4  *4 

<P  A- 

CP  O 

05  CO 

CM  A© 

[ 

C  >-  CO 

9  t> 

9  © 

•  • 

•  • 

«  • 

«  ■ 

•  • 

•  • 

*  • 

j 

</) 

ro  in 

e©  CJ 

CM  CM 

kO  LA 

cm  ro 

CO  t4 

■©4  \jD 

05  PM 

Aw  «5 

LA  A- 

i 

Jv 

i  i 

J  1 

1 

1 

i 

t 

f 

1 

1 

g 

o 

j 

c;  o/ 

i  o 

v4  -»-} 

sH  Cl 

k-4  CJ 

CM  CJ 

CJ  CJ 

ro  ro 

Cl  fO 

ro  ro 

ro  ?o 

o 

CD  CS 

Cl  CD 

C3  CD 

CD  CD 

CD  CD 

CD  CD 

CD  CD 

cd  a 

CD  CD 

! 

'  C5 

4-  4 

4  4 

4-  4 

4  4 

4  4 

4  4 

4  * 

4  4 

4  4 

4  4 

1 

U  1 

UJ  UJ 

UJ  ug 

UJ  UJ 

LU  LU 

LU  UJ 

UJ  UJ 

LU  UJ 

UJ  LU 

UJ  UJ 

UJ  LU 

►-  J 

LA  fw 

a  ci 

vA  ro 

44  CP 

wH  ro 

LA  .♦ 

05  iM 

05  00 

vA  v0 

Aw  C3 

«S  2^ 

05  CM 

~t  LA 

Of  wD 

CD  CD 

ro  CP 

*d  ao 

LA  05 

CP  LA 

ro  Aw 

ro  cp 

i 

UJ  x 

CD  LA 

a  in 

CO  Cl 

CM  CP 

LA  CM 

CP  wf 

CP  A»- 

Aw  05 

4  CP 

Aw  ©4 

s; 

ro  e? 

A-  ro 

-r4  CP 

K,  U3 

Aw  CP 

LA  Aw 

a  cr 

00  LA 

ro  o 

CP  tA 

-wJ 

UJ  o 

LA  <rH 

~4  N. 

cj  ro 

Aw  fO 

CP  -H 

CD  CJ 

4  ro 

CP  o 

Aw  Aw 

LA  CD 

UJ 

Ul  J  z 

a  jr 

CD  K} 

LA  »H 

a  la 

00  05 

4*  05 

4  05 

ro  «h 

©4  O 

U)  Aw 

a 

UJ 

•  • 

•  e 

•  • 

«  • 

©  « 

•  • 

«  • 

•  • 

©  • 

*  • 

o 

2: 

Of  Cj 

LA  v4 

wf 

CP  v£> 

LA  05 

ro  ro 

©4  ©4 

<P  ©4 

Cl  CJ 

CM  CM 

K, 

X 

1  « 

1 

f 

1 

» 

I 

1 

1 

1 

| 

UJ  ^ 

O 

A4 

o  to 

Cl  44 

CJ  CD 

o  Cl 

Cj  CM 

CM  Cl 

CJ  Cl 

CJ  CJ 

CJ  Cl 

CJ  CM 

©4 

UJ 

O  CD 

CD  CD 

O  O 

co  a 

o  a 

CJ  o 

o  o 

CD  O 

CD  O 

<33  CD 

5J5 

to  X 

*  4> 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

{A3  1 

L’J  UJ 

UJ  Ul 

UJ  U 

LU  UJ 

LU  UJ 

LU  LU 

UJ  UJ 

UJ  UJ 

LU  uJ 

UJ  UJ 

UJ 

2:  uj  .J 

Cl  CD 

C5  CM 

f  0  Aw 

ro  -h 

-H  eO 

•H  LA 

to  <30 

CP  o 

©4  LA 

ro  4 

X 

t  i  <t 

cm  a 

ro  w4 

*4  ro 

-f  LA. 

o  ro 

05  tO 

CP  ro 

O  05 

ro  o 

CP  IP 

M 

►  j  ►=  >r 

-»4  {A 

ro  <p 

CD  ro 

N  -4 

4*  LA 

CM  LA 

LA  CO 

ro  cd 

ro  cp 

CP  LA 

iu 

(O 

eo  Aw 

A5  fO 

CD  W 

of  ro 

CJ  LA 

a  la 

4  CP 

©4  CD 

4  LA 

4  ©4 

o 

CP  LA 

ro  cp 

N*  Aw 

-3"  CO 

<p  ro 

tA  O 

CD  ©4 

CJ  A- 

00  lA 

A-  CD 

UJ 

W  C5 

ro  <35 

05  Aw 

<30  Aw 

ro  05 

CM  CM 

©4  a 

O  ©4 

CD  CO 

L5 

<o 

*  * 

•  « 

I  * 

•  3 

•  « 

•  • 

*  © 

•  • 

•  ft 

N  N* 

fv  05 

o5  j* 

id  4* 

wO  4* 

05  4 

ro  M 

4  AJ 

©4  ©4 

0*  CM 

wJ 

tu 

UJ 

1 

f 

1 

» 

I 

1 

• 

1 

1 

1  1 

to 

u. 

w 

LU 

©4  ©4 

©4  ©4 

©4  ©4 

©4 

A© 

CD  CJ 

CD  CJ 

O  CD 

CJ 

M 

<X 

‘  1 

!  ♦ 

1  « 

• 

to 

LU 

UJ  LU 

L*J  UJ 

UJ  IjJ 

UJ 

O 

A*- 

CJ  o 

C3  O 

a  cd 

cr 

ft. 

LU  X 

CD  C. 

dd  trt 

CD  CD 

CD 

sr  is, 

to  tv  *© 

CD  O 

CD  CTD 

a  cd 

a 

C3  LA 

ra  a© 

O  CD 

cj  eg 

Q  C3 

o 

O  1 

>* 

A4  to 

CD  CD 

CD  ZJ 

CD  C2» 

u 

►- 

U.  n 

©4  v4 

©4  ©4 

©4  ©4 

W-i 

J  X 

a 

•  © 

■  ft 

•  ft 

• 

r  to 

o 

to  oo 

CO  co 

co  eo 

«0 

00  ♦-< 

1 

1 

1 

1  wJ 

o 

X  u. 

-J 

cr 

«n 

CD  UJ 

u 

t- 

o 

•4 

Ad 

ro 

UJ 

X 

CJ 

CD 

CD 

CD 

0/ 

ti.i  « 

AJ 

00 

Ad 

Ad 

It 

X  C5 

LU  A4 

-J 

LU 

©' 

©w 

©4 

©4 

©4 

©4 

©4 

©4 

*r4 

©4 

©4 

<_» 

CD 

CD 

CD 

u 

CD 

CD 

CD 

LD 

CD 

CD 

CD 

1 

♦ 

1 

1 

1 

f 

I 

I 

1 

I 

1 

1 

f 

LU 

UJ 

UJ 

jU 

UJ 

LU 

UJ 

LU 

LU 

LU 

LU 

UJ  UJ 

CD 

o 

CD 

a 

CD 

CD 

o 

O 

o 

CD 

o 

CD 

O 

CD 

vD 

CD 

a 

CD 

CD 

CJ 

O 

CD 

CD 

CD 

CD 

o 

CD 

Ci 

a 

a 

O 

CD 

CD 

O 

a 

a 

O 

a 

CD 

CD 

CJ 

ra 

CD 

CD 

CD 

CD 

O 

a 

o 

CD 

CD 

cs 

CD 

o 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

a 

H 

©4 

©4 

©4 

©4 

©4 

©4 

©4 

©4 

©4 

©4 

©4 

• 

ft 

« 

• 

• 

e 

• 

ft 

ft 

• 

ft 

ft 

• 

eo 

eo 

05 

<30 

eO 

eo 

co 

OO 

•o 

OO 

CO 

a? 

•o 

1 

1 

• 

V 

1 

1 

( 

-S 

LA 

sO 

A- 

«o 

m 

CD 

CD 

CD 

er 

CD 

CD 

Ad 

AJ 

AJ 

AJ 

AO 

AJ 

B-18 


<♦37  939E*03 


BQM-S ...  *  COMPOSITE  FUSELAGE  FTNET  GRID  MODEIT  DECEMBER — TS7“i9T5 - NASTRAX  ~~9/i6/7i - ““PAGE  6E 

FREE  FLIGHT-5G 


■  o 

i 


to  to 


z  z 

M  M 

r  r 

i  i 

<  CD 

to  to 


!  to 
!  -J  to 
to  <  tu 

HI  (* 
X  w 
<.  (O 


«s  m 

<0  10 


z 

o 


z 

UJ  • 
X  o 
UI  M 
-J 
Ui 


NADC-77149-30 


O  o 
o  o 


o  o  cm  *4 


Ui 

tu 

Ui  U) 

UJ 

UI 

ui 

Ui 

UJ 

UJ 

UI 

UJ 

Ui 

UJ  UI 

UJ 

Ui 

UJ 

UJ 

UJ 

UJ 

Ui  UJ 

UI 

0 

0 

K  CM 

a 

4 

0 

o 

in 

CM 

CP 

4 

to 

0  O 

0 

PM 

o 

O' 

0 

0 

O'  0 

4 

• 

• 

•  • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

•  • 

• 

• 

• 

• 

• 

• 

•  • 

• 

4- 

*4 

m 

CM 

in 

4 

n 

m 

CM 

P* 

*4 

<*4 

«4  in 

4 

0 

0 

*4 

P. 

4  *4 

0 

PM  C\J 

fo  fO 

4  0 

CM  CM 

CM 

4 

CM  O 

to  to 

to 

CM 

4 

CM 

to  CM 

4  4 

fO  4 

fO 

CM 

to 

IO 

fO  CM 

to 

O  O 

o  o 

o  o 

O  o 

a 

o 

o  o 

o  a 

O 

o 

a 

O 

o  o 

o  o 

0  O 

a 

0 

O 

a 

o  o 

a 

4-  a 

4  4 

4  4 

4  4 

4 

4 

4  4 

4  4. 

4 

4 

4 

4 

4  4. 

4  4 

4  4 

4 

♦ 

4 

4 

4  4 

4 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ 

UJ 

UJ  UJ 

UJ  UJ 

UJ 

UJ 

UJ 

UJ 

UJ  UJ 

UJ  Ui 

UJ  Ui 

UJ 

UI 

UJ 

UJ 

UI  UJ 

UJ 

0  O' 

in  ro 

*4  N. 

O'  O' 

4 

a 

O'  0 

0  P. 

0 

^4 

0 

O' 

0  4 

0 

*4  0 

CM 

ro 

o 

0 

p*  0 

0 

0  0 

CM  CM 

to  to 

A.  K» 

CM 

p- 

0  CP 

cp  a 

*4 

O' 

0 

CM 

a  ro 

0  0 

0  0 

4 

■H 

0 

to 

ro  *4 

0 

fO  0 

O'  0 

w  o 

4  4 

in 

0 

CM  0 

▼4  O' 

Pi 

0 

K 

4 

0  4 

CM  0 

0  O 

0 

O' 

in 

p. 

PM  O' 

0 

CM  CM 

cm  in 

in  0 

O'  CP 

CM 

0 

a  0 

CM  9 

0 

«4 

in 

0 

CP  0 

0  CP 

P-  0 

to 

0 

o 

p- 

*4  fO 

0 

in  w 

in  0 

o  in 

ro  ro 

to 

CM 

or*  o 

CM  P- 

P* 

0 

O' 

0  4 

0  fO 

0  0 

P* 

0 

0 

p. 

-m  o 

0 

0  0 

0  4- 

O'  O' 

0  co 

0 

v4 

o  4 

O  *4 

CM 

in 

0 

0 

CM  4 

4  CM 

O'  CM 

to 

CM 

PO 

4 

4  0 

P» 

: 

•  • 

O'  0 

*  • 

*4  fO 

1  1 

•  • 

PM  0 

t  1 

•  • 

0  0 

• 

0 

• 

*4 

•  • 

0  0 

•  • 

<•4  *4 

1  1 

•  • 

P»  0 

I 

•  • 

CM  0 

1  1 

•  • 

4  4 

1  « 

•  * 

CM  W 
•  1 

•  • 

*4  *4 

1  » 

■  m 

O'  O' 

»  1 

•  • 

P-  w 

1  1 

•  • 

ro  ro 

• 

0 

1 

• 

<4 

j 

4  CM 

CM  fO 

4  ro 

ro  ro 

4 

CM 

ro  ro 

ro  ro 

cm  ro 

4  ro 

CM  CM 

PM  CM 

CM  CM 

ro  <M 

0  ro 

CM  4 

4 

ro 

a  a 

a  o 

o  o 

o  o 

a 

O 

o  o 

a  a 

a  a 

o  a 

a  o 

o  o 

o  o 

o  o 

a  o 

o  o 

e» 

o 

4  4 

4  4 

4  4 

4  4 

4 

4 

4  4 

4  4 

4  4 

4  4  • 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4 

4 

X  X 

UI  UJ 

UI  Ui 

UJ  UI 

ui  ui 

UJ 

UI 

UI  UI 

Ui  UI 

ui  ui 

UJ  UI 

UJ  UI 

Ui  Ui 

Ui  UJ 

UJ  UJ 

UI  UJ 

UJ  UJ 

Ui 

UJ 

<  < 

*4  0 

0  0 

CM  O' 

M3  CM 

Nr 

4 

0  P- 

9  0 

*4  N. 

*4  0 

4  ro 

CP  CP 

P-.  N. 

0  N«i 

4  4 

a  cm 

N. 

o 

r  z 

K  0 

0  CM 

O'  o 

CM  K 

O' 

PM 

a  0 

P-  O' 

O'  O 

P.  O' 

ro  0 

0  0 

ro  ro 

<r4  0 

0  ro 

*4  CM 

O' 

4 

i  i 

N.  ro 

CM  O' 

CM  4 

O'  ro 

*4 

0 

■r4  0 

0  <H 

0  CP 

P-  0 

4  o 

O'  CP 

0  0 

ro  0 

4  0 

<P  0 

0 

«t  CO 

CM  CM 

0  PM 

4  0 

K.  0 

O' 

PM 

O  4 

CM  CM 

4  0 

cm  ro 

ro  a 

CM  CM 

p»  p. 

«H  0 

CP  0 

ro  P» 

0 

P» 

CO  to 

0  0 

a  0 

ro 

-4  4 

0 

ro 

O  CP 

a  pm 

W  PJ 

PJ  O' 

4  CM 

0  0 

O'  CP 

4  0 

0  0 

a  p» 

P. 

ro 

CM  0 

O  0 

■*4  0 

CM  0 

w 

0 

pm  ro 

o  o 

0  ro 

*4  0 

4  0 

P.  P* 

0  0 

ro  O' 

0  4 

9  CM 

*4 

ro 

1 

•  • 

*4  O' 

; 

•  t 

O'  *4 

•  1 

<H  CM 

*4  ro 

*4  0 

*4  CM 

•  • 

*4  *4 
•  I 

0  ro 

fO  cm 

«4  4 
« 

4  w4 

1  • 

4  4 

1  1 

0  0 
« 

4  CM 

ro  *4 

4 

-  i 

CM 

1  ro 

CM 

CM 

ro 

ro 

CM 

CM 

CM 

CM 

CM 

CM 

!  a 

a 

.  9 

a 

O 

a 

a 

o 

a 

O 

'  0 

a 

9 

<  4 

'  4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UI 

UJ 

UJ 

UJ 

UJ 

UI 

0 

0 

9 

O' 

4 

0 

0 

•4 

4 

0 

K 

4 

0 

CM 

•  4 

N. 

CM 

Cl 

O' 

O' 

0 

ro 

0 

ro 

0 

ro 

an 

CM 

4 

0 

*4 

t4 

0 

CM 

4 

0 

0 

«4 

CM 

CM 

P. 

O' 

CM 

0 

CM 

4 

0 

ro 

CM 

P» 

O 

0 

0 

<P 

to 

ro 

e 

CM 

*4 

4 

4 

0 

0 

0 

0 

0 

ro 

0 

CM 

O 

in 

0 

4 

P* 

0 

O 

i  • 

• 

j  • 

• 

• 

• 

• 

« 

• 

• 

• 

• 

• 

!  O' 

4 

!  0 

0 

0 

<*4 

w 

0 

0 

«4 

4 

4  . 

0 

CM 


UJ 

eo 

4 

fO 

4 

fO 

CM 


♦ 

UJ 


0 

ro 


4 

K 


P0 

*0 


« 

*  ; 

j 

t 

• 

i 

1 

1 

1 

1 

4  ro 

| 

j 

j 

| 

ro  ro 

o  o 

i 

1 

j 

i 

a  o 

4  4 

i 

4  4 

UJ  UJ 

! 

1 

i 

i 

UJ  UI 

0  CM 

i 

i 

f 

0  ro 

0  0 

i 

! 

, 

CM  P- 

tf  tu 

0  ro 

• 

9  «4 

to  to 

0  CM 

j 

0  «H 

W  0 

ro  o 

o 

o 

o  e 

w  0 

9  9 

o  o 

o  9 

o 

9 

O 

a 

o 

e 

O  O 

a  a 

o  o 

O  9 

0  0 

O  9 

O  9 

o 

o 

o  a 

■H  CM 

o  a 

o  o 

e  a 

o 

o 

a 

o 

o 

o 

o  o 

a  e 

o  o 

o  a 

4  -H 

1 

9  O 

9  9 

4  ro 

1 

cm  ro 

1 

4 

ro 

ro  *4 

ro  ro 

4  CM 

o  o 

a  a 

o 

a 

9  0 

a  o 

a  a 

4  ♦ 

4  4 

4 

4 

4  4 

4  4 

4  4 

UJ  UJ 

1 

UJ  UJ 

UI 

UJ 

UI  UJ 

UJ  UJ 

UJ  UJ 

O  0 

0  0 

0 

o 

ro  o 

0  0 

ro  4 

ro  ro 

|  <*4  ^ 

0  0 

1 

O 

p. 

CM  0 

*4  O' 

CM  P* 

«Z  CD 

0  0 

P»  0 

ro 

CM 

0  *4 

9  *4 

rl 

to  to 

in  0 

O  4 

4 

0 

0  N> 

4  ro 

0  CM 

<*4  0 

-H  0 

ro 

o 

0  0 

K  to 

4  CM 

o 

o 

o  m 

ro  p. 

m  o 

9  a 

0  *4 

o  o 

o 

9 

o 

0 

C3  O 

O  0 

a  o 

4  0 

4  ro 

O  0 

o  ro 

1 

o 

o 

O  0 

w  4 

0  9 

o  o 

0  -H 

o 

o 

o 

e 

ro 

*4 

9  9 

o  o 

«  o 

0  «4 

P*  CM 

o  o 

«4  ro 

«  1 

«  1 

•  1 

1 

« 

4 

CM 

CM  ro 

4  ro 

cm  ro 

4  4 

*4  ro 

•4 

CM 

ro 

ro 

4 

ro 

ro  cm 

44 

ro  4 

ro  *4 

CM  CM 

ro  4 

4  -4 

1  o 

o . 

o  a 

o  o 

o  a 

o  a 

O  9 

O 

o 

o 

o 

a 

o 

o  o 

o  o 

o  o 

O  O 

9  O 

O  9 

a  o 

4 

4 

4  * 

4  4 

4  4 

4  4 

4  4 

4 

4 

4 

4 

4 

4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

UJ 

UJ 

UJ  UJ 

UJ  u> 

UJ  UJ 

UJ  0 

UJ  UJ 

UJ 

UJ 

UJ 

UJ 

UI 

UJ 

UJ  UI 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

N» 

0 

CM  0 

0 

0  4 

CM  0 

ro  w 

CM 

ro 

0 

0 

0 

0 

0 

4 

IW  0 

0  CM 

P-  0 

0  ro 

a  p. 

CM  CM 

4 

«4 

0  0 

ro  0 

K.  CM 

S.  0 

ro  0 

0 

0 

o 

t4 

4 

0 

0  0 

O  0 

0  0 

ro  p- 

0  4 

CM  0 

4  a 

to 

CM 

O 

0  0 

4  a 

N.  4 

CO  rl 

0  *n 

r^ 

o 

4 

P» 

CM 

*4 

H  4 

4  9 

9  O 

ro  cm 

PM  9 

0  0 

0  9 

(A  (O 

4 

a 

a  cm 

0  CM 

0  4 

cm  ro 

PM  4 

CM 

P» 

7* 

P* 

4 

4 

0  ro 

0  M 

0  0 

0  0 

4  -4 

W  P^ 

O  P* 

0 

4 

cm  ro 

0  a 

ro  *4 

0  +4 

PM  0 

ro 

0 

CM 

P. 

r* 

P» 

CM  0 

4PM 

0  Q 

4  4 

ro  cm 

*4  4 

W  4 

j 

u 

0  0 

0  0 

0  ^4 

O  CM 

0  H 

0 

4 

H 

4 

0 

K 

W  0 

4  CM 

4  CM 

CM  CM 

o  ro 

P»  CM 

9  0 

W 

ro 

0  «4 

CM  «0 

0  ro 

*4  *4 

4  *5 

*4 

<4 

0  CM 

CM  «4 

•4  0 

CM  <H 

*4  *4 

0  *4 

CM  *4 

ro  *4 

*4  4 

O  O 


0  9  O  l 

•  •  • 

O  O  O  ( 


n  o 
•  • 
o  o 


o  o 
•  • 
C3  O 


CM  ro 


4  0  0 


_ i _ _ -L. 


I 

CO  0 

Cl  o 

o  o 

*4  t4 


0 


B-19 


00  5522E*G  3  6.4E*0Q 


,  *«»“»-<•  caiposirc  fuselage  fine  grid  «ooct  -  -  —  -  oEcenser -l*i  -uts  —nastran  9/16/74  page 

FREE  FLIGrtT-5S 


K 

%0 


NADC-771491-30 


T 

i 

UJ 

3C 

UJ 

f* 

w 


CS  «*4 

v-’-i 

CM 

»4  i4 

*4  4 

r-  o 

o  o 

o  o 

o  o 

CD  CD 

O  CD 

i  i 

4  t 

1  « 

4  4 

4  4 

4  4 

»  a 

UJ  UJ 

UJ  UJ 

UJ  UJ 

IM  UI 

UI  UJ 

to  to 

CM  M3 

in  *4 

■7~l  t) 

n-  in 

cn  cd 

•  a 

•  • 

■  e 

«  • 

*  • 

a  a 

x  r 

*4  O' 

ro  a-c 

in  4 

CM  CM 

O'  CM 

4  fO 

ro  4 

cm  ro 

ro  ro 

CD  CM 

o  o 

CD  O 

CD  O 

o  o 

CD  CD 

4  4. 

4  4> 

4  4 

4  4 

4  4 

2  2 

U  UJ 

UJ  UJ 

UJ  UJ 

UI  UJ 

UJ  UJ 

M  M 

U>  O' 

CM  CD 

in  4 

in  —i 

Pv.  in 

2  r 

O'  CO 

CO  UO 

w  4 

in  cd 

fs.  OO 

i  i 

r»>  u) 

wD 

4  *0 

po  in 

cn  oo 

<E  03 

o  O' 

O'  o 

CD  -*4 

MJ  co 

4  CM 

to  to 

-r4  O 

cn  eo 

4  4 

ec  cm 

cd  in 

ro  eo 

®  «3 

O'  in 

cm  m 

ro  ro 

m  cr 

•4  in 

n-  *h 

C\>  CVJ 

ro  iD 

l  e 

«  « 

I  9 

1  1 

I 

4  4 

ro  4 

CM  CM 

CM  fo 

CM  CM 

o  o 

O  CD 

O  O 

CD  CD 

a  a 

4  4 

4  + 

4  4 

4  4 

4  4 

X  X 

UI  UJ 

Ui  UI 

UJ  UJ 

UJ  UI 

UI  UJ 

<  < 

CM  O 

CM  4 

in  o 

CD  fO 

in  cn 

r  r 

CD  K- 

ro 

K»  CM 

O'  *4 

<o  ro 

t  i 

K  in 

co  «0 

cn  ro 

N.  CM 

eo  w 

<  eo 

o  eo 

cn  cm 

cm  in 

co  ro 

CM  PM 

to  to 

*4  4 

<o  lO 

S»  M? 

®  00 

in  o 

4  o 

n.  in 

in  4 

N*  M3 

ro  in 

ro  *4 

in 

4  v4 

ro  cm 

v0  N. 

i 

1 

I  CM 

ro 

CM 

CM 

(M 

1  CD 

C9 

o 

o 

o 

4 

'  4 

4 

4 

♦ 

to 

UJ 

Ui 

UJ 

UJ 

UJ 

-J  to 

o 

CM 

in 

4 

in 

<r  iu 

ro 

ro 

»4 

in 

eo 

m  t* 

N, 

® 

4 

O' 

*0 

X  fr- 

M5 

cn 

a 

10 

PM 

<  to 

o 

m 

4 

ro 

in 

CM 

rs. 

cr* 

O' 

w 

• 

« 

• 

• 

• 

N. 

k 

i0 

» 

1 

i 

«4 

•4 

a 

O 

o 

4 

4 

4 

UJ 

UJ 

UJ 

ro 

*4 

in 

a 

a 

a 

ro 

▼4 

PM 

ro  ro 

ro  ro 

ro  ro 

o  o 

a  o 

CD  O 

4  4 

4  a. 

4  4 

UI  UI 

UJ  UJ 

UJ  UJ 

O  CD 

cn  cn 

in  m 

O  CD 

co  ao 

4  4 

in  in 

CD  CD 

in  in 

O' 

4 

ro  ro 

n.  n- 

eo  ao 

an  oo 

n-  rv 

<r4  -*4 

4  4 

U 

N. 


UJ 

in 


UJ 

cr 


ro  ro 

ro  ro 

ro  ro 

ro  ro 

4  4 

ro  ro 

ro 

CD  CD 

O  CD 

CD  O 

o  o 

CD  CD 

O  CD 

a 

4  4 

4  4 

4  4 

4  4 

4  + 

4  A 

4 

UJ  UI 

UI  UJ 

UJ  UI 

UI  UJ 

Ui  UJ 

UI  UI 

UJ 

k  rv 

*4  *4 

M3  M3 

CD  CD 

ro  ro 

ro  ro 

ro 

v0  M3 

uO  u3 

r*»  h» 

a  cd 

ro  ro 

4  4 

cn 

PM  CM 

(M  CM 

ao  eo 

ro  ro 

o  o 

4  4 

CD 

CM  PM 

CM  CM 

M3  M3 

ro  ro 

n.  n- 

in  in 

ro 

ro  ro 

o  cr 

4  4 

PM  PM 

ao  00 

— <  *4 

w 

ro  ro 

*4  *4 

4  4 

N.  N. 

M3  S0 

eo  ao 

in 

»0 

O  O 
4  4 

UJ  Ui 
a  a 
o  a 
in  in 
O'  cn 


ro  ro 

I  i 


ro  ro 
a  o 
^  4 

UJ  UJ 
O'  O' 
flO  ec 
C3  O 
4  4 
f0  CO 


N.  N,  «r-l 


a  o 

*  4 

UJ  UJ 
in  in 
•4-  4 
in  in 
ro  ro 
co  co 
4  4 


f0  PO 

I  I 


ro  ro 
o  o 
a  4 

III  UJ 
K.  ^ 
UD  M3 
CM  CM 

PM  cm 
PO  *0 
ro  ro 


CM  PM 

I  I 


ro  ro 
o  o 
u.  4 

UJ  UJ 
'H  'H 
lD  M3 
CM  CM 
CM  CM 
a  a 


4  4 
I  • 


ro  ro 

a  o 
a  * 

til  UJ 
vO  M3 
N.  P- 
eo  GO 
M3  v0 
4  4 
4-  4 


ro  ro 
o  o 

*  4 

UJ  Id 
CD  CD 
CD  CD 

ro  ro 
ro  ro 

CM  CM 

h.  n. 


CD  CD 
*  4 

UJ  UJ 

ro  ro 
ro  ro 
o  o 

Ki  ^ 

oo  CO 

M3  M3 


ro  ro 

CD  CD 
4  4 

UI  ill 

ro  ro 

4  4 
4  4 

in  in 

▼4  "*4 
«3  CO 


4 

UJ 


in 

<n 


ro  ro 

i  i 


* 

UJ 

O' 

CO 


I  I 
ro 


UJ 

in 

4 

in 

ro 


•t 


ro  ro 

i  i 


UJ 

*• 

M3 

CM 

ro 

ro 

ro 


CM  CM 

I  I 


ro 


ro 

i 


ro 

i 


U) 

CM 


CM 

I 


4  4 
I  I 


4 

UJ 

M> 

K. 

CO 

\D 

4 

4 


CO  00 


ro 

ro 

CM 

K. 


W  1-t 


UJ 

ro 

ro 

a 


4 

I 


ro 

© 

4 

UI 

ro 

4 

4 

in 


cm 


v£>  in 


ro 


UJ 

4 

N. 

in 


4  4 
d  EP 
CO  to 


cd  e* 

Ci  © 

e  © 

©  © 

o  o 

c2 

a  • 

•  a 

•  a 

«  a 

9  « 

!  : 

O  CD 

©  © 

O  © 

o  o 

01  © 

£0 

i 

4  4 

*4  4 

PM  PM 

ro  ro 

2 

o  © 

o  o 

©  © 

o  © 

i 

4  4 

4  4 

4  4 

4  4 

1-4 

UJ  UI 

UJ  UI 

UJ  UJ 

UJ  UJ 

| 

in  ro 

ro  iv- 

o  in 

o  © 

ro  ro 

ro  cd 

in  m 

4  fO 

M3  © 

<  «X  00 

in  in 

*4  Nv 

4  Na 

M3  cn 

to  to  to 

ao  10 

ro  -h 

N-  in 

CM  U) 

on  ro 

ro  4 

M3  © 

O'  N- 

UJ 

ro  cd 

ro  n. 

ro  4 

4  4 

©  CD 

to 

ro  a-c 

k  in 

A 

ro  O' 

w  ro 

•  • 

©  O 

to 

• 

1 

UJ 

4  ro 

PM  4 

CM  PM 

ro  ro 

CM  CM 

O  CD 

©  © 

o  © 

©  © 

CD  O 

a 

4  4 

4  4 

4  4 

4  4 

**»  4 

UJ  UJ 

W  UJ 

UJ  UI 

ui  uj 

UJ  UJ 

9— 

ro  cm 

in  M) 

4'  cn 

4  M3 

in  4 

CM  PM 

M3  V0 

CD  K, 

in  ui 

N-  O 

ro  in 

M  <CD 

«o  ro 

in  M3 

00  CT 

in  to 

O  CM 

to  to 

CM  CD 

cn  *4 

CD  m 

CM  4 

in  cn 

fM  ro 

cn  © 

vd  N* 

N,  ro 

ao  4 

ro  cn 

o  r-. 

CM  4 

*4  N. 

ro  *4 

«  a 

•  * 

•  a 

•  a 

•  a 

i 

ro  cn 

*4  in 

ro  k 

-H  -r4 

10  -H 

O  O 

i  • 
O  CD 


o  ccs 

•  • 

©  o 


ro  © 


a  a 
•  • 

a  o 


o  a 
•  • 

C9  O 


>» 

-J 

5 

O 

< 

U 


cr  m 
to  10 


UJ  UJ 

w  in 


ui 

pv 


ro  ro 

CD  © 
4  ± 

UJ  u 
ro  v0 
in  03 
*4  in 
fs.  CD 
CM  « 
4  n- 


ro  4 

i  i 


ro  ro 

O  CD 
4  4 

UJ  UJ 

ro  4 

CM  O 
O  v0 
VO  ^4 

in  cm 
in  -h 


cn  ro 

i  i 


UJ  UJ 
«H  M3 
CO  CO 
CM  0O 

ro  4 

O'  CD 


.  in 

« 


4 

UJ 

on 

ro 

co 

wi 

CM 

in 


i  ro 

ro  ro 

►  © 

o  o 

4 

4  4 

f  UJ 

UJ  UI 

*  n- 

©  CD 

>  94 

PM  4 

1  94 

-<-«  N. 

U> 

in  to 

I  K- 

94  in 

,  © 

K.  PM 

K. 

eo  cm 

1 

• 

ro 

to  PM 

o 

CD  O 

4 

4  4 

IU 

ui  ui 

w 

4  CM 

ro 

•4  © 

© 

ro  in 

M3 

in  ?o 

cn 

©  *4 

© 

cn  4 

a 

a  a 

PM 

r^  cn 

i 

oo  O  ©  OO  03  0  o©  ©  o 


o  O  OO  OO  oo  o  CD 


O  ao  O  CD  o  CD  oo 


OO  CD  o  oo  oo 


o  o  o  o 


2 

UJ  * 
X'  o 
UJ  M 

_l 

UJ 


O 

CM  <M 

o  o 


CM 

CM 


ro 

CM 


4 

CM 


in 

cm 


u> 

CM 


CM 


OO 

CM 


cn 

CM 


CM 

ro 


B-20 


ftEf  00 


BQM-*  -  COMPOSITE  FUSELAGE  FINE  GRID  HODEL  0ECEM8ER~~I8;~1975  NASTRAN  9/16/74“~~~PAGE  68 

FREE  FLIGHT-53 


j 

i 

i 

i 

j 

i 

1 

1 

i 

! 

NADC- 

! 

i 

j 

77149 

i 

1 

U> 

o 

| 

! 

i 

| 

1 

i 

i 

i 

i 

i 

! 

j 

i 

j 

*4  4 

4 

i 

+4 

4  4 

a 

< 

▼4  0J 

i 

O  ^ 

o  4 

a  w 

a  « 

4 

o  o 

4  4 

a 

4  4 

p-  o 

O  CD 

O  O 

O 

a 

©  a 

a 

o  o 

o  o 

o  a 

o  O 

a  o 

a 

a  o 

o  o 

o 

a  o 

1  1 

♦  * 

4  «*. 

4 

4 

4-  A 

4 

4  4 

4  4 

4  ( 

4  4 

4  4 

4 

4  4 

4  4 

4 

4  4 

1  •  • 

UJ  UJ 

UJ  UJ 

UJ 

UJ 

UJ  UJ 

UJ 

UJ  Uf 

UJ  UJ 

UI  UI 

U  UJ 

UI  UI 

UJ 

Ui  UJ 

UJ  UJ 

UI 

UJ  UJ 

!  to  trt 

0  in 

*4  in 

cm 

a 

0  v0 

a 

0  PO 

0  0 

4  in 

O  K> 

0  O' 

CO 

0J  PO 

O  *4 

P^ 

o  o 

•  • 
j  “ 

•  • 

4  4 

4  4 

4 

0J 

•4  fO 

4 

O'  4 

PO  4 

4  0 

0  0J 

4  0J 

0J 

0  4 

OJ  H 

cp 

in  4 

j 

i  __ 

PO  P0 

0  ro 

P0  0 

PO  PO 

fO  P0 

OJ  0J 

0J  0J 

PO  0J 

4  4 

PO  PO 

4  po 

0J  0J 

4  PO 

PO  PO 

PO  P0 

0J  PO 

o  © 

O  o 

o  o 

O  O 

O  o 

o  o 

o  O 

<=»  o 

°  o 

a  o 

a  o 

o  o 

o  o 

©  o 

o  o 

o  a 

♦  4 

a  4 

*  ♦ 

♦  * 

4  4 

4  4 

4  4 

4  4 

4  4. 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

i  z  z 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

LJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  0 

UJ  UJ 

UJ  UJ 

I  M  4 

vD  in 

4  a 

K»  P* 

OJ  © 

OJ  o 

P*  K. 

4  «D 

a  O' 

O'  4 

fSJ  4 

00  0 

0  in 

4  0 

*4  CP 

CP  O' 

•J  O' 

1  r  r 

0J  4 

in  h. 

in  4 

px.  4 

0  0J 

0  PO 

0J  CJ 

©  4 

O'  m 

O'  PO 

0  0 

4  O' 

00  <M 

m  co 

CO  aO 

O'  PO 

<  eb 

W  *4 

oj  P0 

O  O' 

o  P* 

0  0 

4  0 

0  oj 

a  o 

p*.  4 

0  4 

▼4  0 

0  N. 

4  CD 

a  0 

P*.  PS. 

4  0 

to  to 

P*»  O' 

0  O' 

PO  0J 

0  4 

4  PO 

OJ  «H 

0  N. 

^4  o 

o  o 

0  0 

«4  O 

N.  0 

0  0 

N.  0 

N  P- 

0  «4 

M'  o 

»4  P0 

a  4 

O*  O 

PO  O- 

0  *4 

O'  O' 

P*»  0 

CO  0 

0  0 

0  *4 

CP  0 

*4  tn 

4  4 

•4  *4 

4  « 

•  • 

«4  4 

<*4  »4 

IA 

fSJ  fO 

«4 

«  fO 

4  0 

0  0 

0  -H 

*4  0J 

♦4  oO 

CP  0 

•4  P*» 

00  0 

0  0 

00  0 

«  f 

1 

i  • 

t  1 

1 

1  1 

1 

1  1 

t  1 

1  1 

1  1 

'  1 

1  1 

*• 

PO  PO 

PO  PO 

OJ  PO 

OJ  PO 

PO  0 

0  4 

0J  OJ 

4  0 

4  4 

0  4 

4  0 

0  0 

4  0 

OJ  0 

0  0 

OJ  0 

ft 

O  Q 

o  o 

C3  CD 

a  o 

a  cd 

o  o 

o  a 

o  a 

0  o 

o  o 

a  o 

CD  CD 

O  O 

a  o 

CD  CD 

CD  CD 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

A  A 

4  4 

4  4 

4  4 

4  4 

4  4 

Kf  X  X 

UI  UJ 

UJ  Ui 

UI  UJ 

UJ  UI 

UJ  Ui 

UI  UJ 

UJ  UI 

UI  UI 

UJ  UI 

UI  UI 

UJ  UI 

UI  UI 

UJ  UJ 

UJ  Ui 

UJ  lil 

UI  IU 

4  < 

in  oj 

0  O' 

4  a 

0  0J 

o  a 

N.  OJ 

0  0 

-r-4  0 

0  a 

0J  0 

OJ  4 

0  0 

0  N. 

CD  CO 

CP  CP 

CO  «4 

©  I  I 

4  0 

O'  O' 

PO  4 

0J  0 

0J  0 

0  W 

0»  0 

0  «4 

CP  0 

w4  0 

P-  o 

CP  0 

4  0 

CD  OJ 

0  0 

P».  O 

1  J  1 

CO  «4 

cO  O' 

o  a 

0  4 

O'  *4 

oj  a 

0  OJ 

P^-  O 

«4  u\ 

0  CP 

0  vO 

\0  tn 

0J  ■H 

CP  4 

O  CD 

0  O' 

U  <  eo 

0  O 

0  4 

0  0 

0  0J 

0  0 

O  <j0 

0*  4 

4  *4 

0  0 

OJ  P^ 

0  CO 

OJ  0 

4  0 

■*4  O' 

P-  K, 

O'  0 

to  to 

<r4  O' 

0J  0 

PO  0 

4  0 

-4  OJ 

0J  0 

0  4 

0  a 

0  CP 

CP  0 

0J  0 

0  CM 

0  0J 

4  00 

K  Pw 

O  0 

0  0 

rJ  0 

a  oj 

OJ  O 

0  rv 

0  0 

0J  CP 

0  0 

0  0 

4  o 

0  OJ 

▼4  0 

O  O 

0  0 

▼4  ^4 

a  4 

•  • 

in  w* 

•  * 

0  0 

0  OJ 

«  *4 

4  0 

0  W 

-rJ  K. 

<H  -H 

0  -H 

O'  «4 

H  0 

t4  OJ 

»4  vC 

0  0 

0  0 

OJ  <«4 

! 

i  l 

1  1 

1 

1 

i. 

Csl  1 

PO 

P0 

P0 

0 

0 

0J 

0 

0 

0 

0 

0 

OJ 

0J 

0 

OJ 

j 

a 

« 

o 

o 

a 

a 

o 

O 

o 

O 

O 

O 

a 

O 

O 

o 

4 

'  4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

co 

UJ 

UJ 

UJ 

UJ 

UJ 

UI 

UJ 

UJ 

UJ 

UJ 

UJ 

UI 

UJ 

UI 

UI 

UI 

-J  to 

to 

K. 

0 

0J 

O' 

a 

to 

p^. 

0 

o 

4 

0 

0 

P*» 

O' 

0 

UJ 

or 

H  x  *- 

<t  to 

X 

uj  ' 

X 

Ui 


O' 

0 

00 

4 

4 

• 

0 


Uj 


4  4 
<t  CO 
bO  M 


P* 

(£) 


0 

10 


OJ  0 
O  O 
♦  * 
UJ  UJ 
©  0 

R2 

4  4 

4  cp 

0  0 


<30 

4 

OJ 

in 


O' 

in 


O' 

0 


0 


0  OJ 

o  o 

4  * 

UJ  UJ 
OJ  4 
0  4 
4  CO 
N-  0 
«0  flO 

cn  ro 


OJ 

© 

N. 

O' 

0 

• 

0 


OJ 

OJ 

OJ 


0 


in 

4 


v0 

O' 

oj 

in 

O' 

• 

0 


<o 

O' 

PO 

CM 


O' 

00 

PvJ 


4 

O' 


in 

K 

« 


Q 

«9 


0 

a 


to 

« 


00 

4 

4 

4 


0 


c 

•  • 

•  • 

•  • 

•  • 

•  • 

*  • 

•  • 

•  « 

•  • 

•  • 

•  • 

•  • 

•  • 

*  • 

•  ■ 

•  • 

CO 

CD  o 

CP  «4 

0J  O' 

1 

CD  CD 

o  o 

0  O 

o  CD 

a  o 

©  O 

«  © 

o  a 

©  a 

O  © 

©  © 

o  a 

o  a 

i 

1 

0  0 

0  0 

0  0 

0  0J 

0 

0  0 

0J  OJ 

0  0J 

CM  CM 

j 

4  0 

X 

O  CD 

o  o 

o  o 

o  o 

o  o 

©  o 

a  o 

o  © 

o  o 

CD  © 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

H 

UI  UJ 

UJ  UI 

UI  UI 

UJ  UJ 

UJ  Ui 

UI  Ui 

UJ  UJ 

Ui  UI 

UJ  UI 

i 

UJ  UI 

0  0 

O'  0J 

0J  0 

O'  0 

0  cc 

N*  S 

*■4  P^ 

0  4 

0  P» 

0  0 

0  0 

K  0 

>•4  OJ 

CP  ISJ 

00  0 

K  *4 

CO  ^ 

0  *4 

px*  0 

+4  0 

\ 

0J  4 

!  <x  « 

«4  0J 

0J  0 

*4  O 

4  0 

0  CD 

0  0 

0J  CD 

CP  0 

4  © 

©  4 

to  to  to 

4  0 

to  P^ 

CP  0 

«  0J 

0  & 

0  Ui 

4  0 

©  0J 

0  O' 

K  0J 

P*-  0 

0  O' 

0  o 

CD  O' 

O'  OJ 

«4  «0 

CD  0 

O  CD 

0  0 

4  4 

UJ 

CD  0 

4  0 

0  OJ 

O'  0J 

4  *4 

0  o 

N 

00  -4 

O  CD 

©  o 

o  o 

0  Pw 

©  o 

CD  O 

O  CD 

0  0 

to 

0  4 

0J  0 

4  4 

«4  *4 

4  0 

CM  0 

OJ  Px. 

4  4 

o  a 

O  O 

o  a 

-4  4 

a  o 

O  © 

a  cd 

in  4 

w 

1 

• 

1  1 

1  1 

1  1 

1 

1  • 

UJ 

0  0 

0  0 

0J  OJ 

0J  0 

0  0 

CM  4 

*4  fO 

4  0j 

4  4 

0  0 

4  0 

•4  0 

4  0 

0  0 

OJ  0 

CD  O 

O  CD 

CD  O 

O  CD 

o  a 

©  o 

a  © 

O  CD 

o  a 

o  © 

o  a 

CD  O 

©  O 

©  CD 

o  o 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  A 

4  4 

4  4 

4  4 

4  4 

4  4 

UJ  UJ 

UJ  UJ 

UI  UJ 

UJ  UJ 

W  UJ 

ui  uj 

UI  UJ 

UJ  UJ 

UJ  UI 

UJ  Ui 

UJ  UJ 

UJ  UJ 

UJ  UI 

UI  UJ 

UJ  UJ 

h 

0  0J 

0  K 

a  4 

CP  03 

-H  0J 

flO  © 

f=>  CP 

0  K. 

CP  *4  ■ 

0J  w4 

©  u> 

0  Po 

4  4 

4  O' 

0  Po 

0J  0J 

0  O' 

0J  4 

OJ  O' 

O'  0J 

0J  0 

0  0 

0  4 

0  +4 

CP  0 

0  O' 

P-  © 

O'  0 

0  0 

P-  CD 

0  0J 

(/)  «t  CO 

0  4 

0  PS. 

OJ  ^4 

0J  O' 

0  0 

•H  0J 

O'  0 

0  N» 

0  O 

00  0 

0J  0 

CD  © 

0  0 

0J  0 

O'  4 

to  to 

0  0 

0  O 

CP  O' 

to  4 

0  0J 

4  0 

N. 

0  Is* 

vM  © 

O'  px. 

O'  OJ 

0  0 

O'  O' 

K  0J 

«  0 

*4  4 

CD  0 

CD  0J 

N.  CP 

fM  0 

N  CP 

0  O' 

0  CD 

cd  a 

0  -4 

0  © 

CD  O' 

O  Px. 

0  0 

CP  0 

*4  4 

4  O 

CP  0 

0J  O' 

*4  0 

0J  «4 

©  *4 

0  4 

P*  P- 

0  0 

4  0 

CM  4 

4  S 

0  0 

o  a 

to  O' 

t  • 

CM  *4 

•  • 

*4  4 

CP  *4 

CM  <H 

0  CM 

•  * 

CM  *4 

CP  W 

*4  *4 

M  xH 

in  0 

4!  0 

0J  <4 

4  0 

4  4 

a  o 

0  in 

>- 

-J 

Z 

o 


< 

u 


c  m 

(A  tA 


n  a 

UJ  M 


*P  * 


o  o 

•  • 

o  c? 


o  o 
•  • 
©  a 


0 

4 

0 

0 

K- 

© 

CP 

0 

0 

0 

0 

0 

0 

0 

CD 

CD 

© 

© 

O 

O 

O 

4 

4 

4 

4 

4 

4 

4 

4  4 

0  0 

4  0 

4  0 

0  0 

©  CD 

©  O 

w  a 

at  © 

U  CD 

4  4 

*  4 

4  4 

4  4 

4  4 

UI  UJ 

UJ  UI 

UJ  *u 

UJ  UI 

UJ  tli 

O'  4 

CM  4 

O  0 

4  4 

4  CP 

O'  0 

0  CP 

N»  © 

0  K 

Px.  © 

0  CD 

©  0 

cm  m 

0  0 

OJ  0 

CM  © 

O'  Px» 

CP  Pj 

O'  O' 

Pxx  OJ 

©  © 

0  4 

0  « 

CD  K. 

0  0 

Ps.  P* 

0  0 

4  0 

o  o 

4  k* 

0  4 

0  0 

4  0 

©  CD 

4  0 

4  4 

1 

1 

I 

I 

1 

0J 

0 

0 

0 

to 

O' 

4 

4 

4 

4 

4 

4 

© 

a 

a 

O 

a 

© 

4 

4 

4 

4 

4 

4 

in 

o 


B-21 


NADC-77149-30  |  | 

'  '■  \  1  '  i  i 


03 


UJ 

A 

a. 


4 


v 

03 


S 
C A 


z 
< 
or 
h> 
t A 

•a 

z 


tA 

K- 

CA 


to 

94 


Bf 

UJ 

C3 

r 

ui 

CJ 

UJ 

D 


94  9«S 

»4 

AJ  *4 

^  *«4 

94  «-4 

«-4 

o 

O  O 

o 

CD  O 

O  o 

a  cd 

O 

CD  CD 

1  *  * 

4.  4. 

4. 

4  4 

4  4 

4  4 

4 

4  4 

!  9  9 

UJ  UJ 

UJ 

IU  UJ 

UJ  uj 

UJ  UJ 

UJ 

UJ  UJ 

00  00 

P0  CO 

cr> 

a  *o 

a  A 

A  O 

ro 

A  CO 

«  « 

•  • 

• 

•  • 

•  * 

•>  • 

• 

•  • 

I  2C  r 

4  CO 

▼-J 

9~t  M 

CvJ  CO 

A  S. 

*4 

W  -H 

PO  © 

fO  ro 

ro  to 

CO  co 

co  to 

PO  fO 

PO  CO 

CD  O 

O  CD 

a  o 

cd  a 

CD  CD 

a  cd 

O  CD 

j 

4  * 

•6.  4 

4-  4 

4  4 

4  4 

4  4 

4  4 

z  z 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

>-<1  w 

4 

cn  ^ 

LA  CO 

cn  a 

4  CO 

fO  CD 

PO  A 

r  r 

O  *4 

ca  .t 

j*  cr 

m  ca 

CD  CO 

CD  eo 

CD  ^ 

<  t 

A  © 

©  r*. 

r  c3 

(A  «4 

PO  co 

A  A 

»4  CD 

<  m 

P*«*  LA 

rn  © 

P0  AJ 

tv.  A 

J*  A 

CO  — ■ 

a  cd 

00  oo 

A  A 

ca  n. 

CO  CA 

h.  A 

4  ro 

CO  P- 

CO  CD 

ro  «c 

©  a) 

ca  «h 

J  J- 

•4  to 

O''  A 

AO  PO 

i 

•  • 

•  • 

•  • 

•  ■ 

•  • 

•  • 

•  • 

i 

•4  fO 

PO  CO 

94  co 

N.  CO 

(A  A 

*4  4 

J-  A 

i 

•  1 

1  1 

1  1 

1 

1  t 

1  1 

1  1 

co 

CO  ro 

CO  co 

P0  P0 

ro  ro 

to  OJ 

PO  CO 

a: 

o  CD 

CD  CT 

CD  Q 

a  o 

CD  CD 

CT  CD 

CD  CD 

4  4 

4  4 

4'  4 

4  4 

4  4 

4  4 

4  4 

*i  «  « 

UJ  HI 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

1  <  < 

a  e* 

<A  ro 

co  r^ 

A  eo 

•>*  <\J 

-t  A 

vO  -A 

co  i:  z 

K  ro 

CA  A 

o  co 

vD  (\J 

r^  ca 

CO  *4 

CA  A 

i  i 

(A  jf 

A 

P0 

(A  co 

cj  ro 

ro  ^ 

00  94 

(-3  <  CD 

P0  K, 

h.  ac 

CA  o 

vO  CO 

s.  o 

©  A 

▼H  CO 

(0  A 

C A  *4 

A  CD 

J-  4* 

A  CO 

A  © 

A  *4 

k# 

CO  K. 

CO  -H 

-H  A 

A  A 

o  ro 

CA  ▼«< 

PO  94 

*  • 

«  * 

•  A 

A  9 

9  9 

9  9 

9  • 

CT1  9-4 

P0  CVJ 

r^  -{ 

co  ro 

r4 

cr  a 

J’  94 

i 

1 

i  i 

i 

i  i 

1 

i 

1 

PO 

ro 

to 

ro 

CO 

ro 

CO 

j 

a 

o 

CD 

o 

CT 

o 

a 

4 

4 

4 

4 

4 

4 

4 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

I  -1  A 

A 

CA 

to 

N. 

A 

A 

94 

CO  *£  UJ 

co 

-A 

A 

-* 

♦-»  Of 

CA 

CD 

fO 

A 

CO 

ro 

H  x  *— 

A 

A 

A 

ro 

H 

N. 

41  00 

A 

** 

J1 

CA 

A 

© 

z 

a 

•H 

* 

CO 

S- 

-J- 

to 

• 

• 

9 

9 

9 

9 

9 

UJ 

CO 

fO 

▼4 

A 

w 

** 

l 

1 

1 

1 

t 

x 

'r-J  «4 

f4 

94  94 

94 

*-4 

CO  94 

r4 

o  o 

CD 

CT 

CT  O 

O  CD 

CD 

a  o 

CT  CT 

O 

4  4 

4 

4 

4  4 

4  4 

4 

4  4 

4  4. 

4 

UJ  UJ 

UJ 

UJ 

UJ  UJ 

UJ  UJ 

UJ 

UJ  UJ 

UJ  UJ 

UJ 

CA  CT 

© 

ro 

-j-  w 

a  © 

A 

4-  4* 

P—  94 

A 

*  9 

9 

9 

9  9 

9  9 

• 

9  9 

9  9 

9 

CO  PO 

ro 

A 

to  J- 

to 

co  ro 

94  to 

CO 

ro  co 

CO  »4 

ro  ro 

ro  ro 

ro  to 

ro  to 

to  to 

po  ro 

to  PO 

CD  CD 

O  O 

CD  CD 

o  o 

o  a 

o  o 

©  o 

CD  O 

ct  a 

A 

4  4 

4  4 

4  4 

4  4. 

4  4 

4  4 

4  4 

4  4 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

CD  kO 

A  N. 

P-  A 

K,  -4 

A  CD 

CA  A 

A  o 

94  9-. 

A-  A 

N.  CO 

ro  K- 

ro  a 

ro  n. 

O  AJ 

94  © 

A  o 

ro  a 

Cr>  94 

CO  PO 

CA  A 

A  A 

v4  A 

CD  CO 

K.  CA 

©  CA 

o  © 

A  CO 

A  CT 

©  <4 

P0  CA 

K,  3D 

©  N. 

ro  © 

©  CD 

©  ro 

ro  99 

«H  A 

A  A 

ro  © 

co  ro 

CO  N* 

A  N. 

CT  4- 

co  ro 

A  CA 

94  <A 

<o 

tA  j- 

94  to 

©  A 

ro  © 

K-  © 

CA  (A 

o  po 

CO  CO 

1 

CO  A 

94  94 

1  1 

94  -»4 

f  1 

-4  AJ 

1 

9  • 

▼4  A 

9  9 

A  94 

1  1 

9  9 

94  CO 

1  1 

9  9 

A  94 

to  ro 

PO  PO 

CO  to 

to  ro 

ro  ro 

ro  ro 

ro  ro 

co  to 

ro  PO 

CD  O 

O  CD 

O  CD 

CT  CD 

CT  CT 

CT  CD 

o  o 

CT  CT 

CT  O 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

UJ  UJ 

Ui  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  111 

CD  »4 

N.  CA 

CA  ro 

P0  94 

^  o 

©  ro 

PO  ro 

A  CA 

(O  A 
©  © 

CA  A 

^  A 

co  ro 

ct  ro 

ro  n. 

4*  K. 

ca  ro 

A  N, 

P9.  ^ 

CT  © 

a 

K»  N. 

©  94 

A  P0 

©  A 

ro  ca 

4  A- 

*4  K» 

©  A 

to  -A 

A  ^ 

CA  © 

A  9-| 

s>  ro 

A  P0 

CO  CA 

CO  A 

CT  AJ 

ro  -* 

A  A 

co  j- 

CO  N. 

ro  o 

4  t0 

CO  © 

PO 

A 

CT  CT 

A-  A 

A  A 

CA  © 

©  CD 

ro  tA 

©  © 

9  « 

•  9 

9  9 

9  9 

9  9 

♦  • 

•  9 

•  * 

9  • 

ro  to 

94  94 

P*»  N. 

>  a 

A  94 

i 

ro  CO 

94  P0 

94  PO 

4*  CO 

CO  94 

co 

co 

to 

to 

ro 

ro 

co 

M 

ro 

CD 

o 

O 

a 

a 

CT 

o 

CT 

CT 

4 

4 

4 

4 

4 

4 

4 

4 

4 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

A 

A 

4- 

A 

k. 

ro 

ro 

o 

-4 

© 

A 

CD 

O 

N. 

94 

AJ 

CO 

94 

PO 

4“ 

94 

CT 

CA 

CO 

A 

© 

CA 

a 

CO 

CA 

A 

A 

A 

CO 

PO 

4 

A 

© 

A 

A 

K. 

ro 

o 

PO 

4 

CA 

CD 

A 

4 

to 

K. 

ro 

A 

A 

9 

• 

9 

9 

9 

9 

• 

• 

• 

to 

CA 

© 

s. 

94 

W 

K 

to 

94 

1 

1 

1 

UJ 

to  ro 

1 

CD  C# 

4  4- 

UJ  UJ 

1 

w 

4  CA 

|  4  4 

N.  CA 

j 

;  <  ra 

94  ro 

j 

1  to  to 

A  CA 

Of 

L0  CT 

1 

CO  CO 

9  9 

94  94 

CD 

i 

94  ro 

i 

Z 

o  C3 

4  4 

M 

IU  UJ 

1 

h-  4 

PO  PO 

CA  A 

UJ 

<t  no 

A  ro 

o 

to  to  A 

ro  co 

o 

©  N. 

r 

iii 

ro  r^ 

9  9 

a 

VO 

A  CO 

*4 

Of 

vo 

A 

UJ 

ro 

UJ 

O  « 

z 

Of 

4  4 

hi 

UJ  Uj 

4. 

t-» 

A  4/ 

CO  to 

CO  4 

UJ 

to  <r  o 

CA  CA 

U3 

to  to 

A  94 

< 

94  94 

<4 

o  A 

UJ 

•  9 

VO 

IO  94 

D 

1  1 

.U 

UJ 

1  ; 

♦4 

| 

to 

o 

a 

94  94 

»:  to 

<r  cn 

O  A 

t/j  to 

CD  1 

h- 

•J 

a  cd 

0  X 

z 

•  t 

*  A 

o 

CT  O 

D  n 

♦  -J 

o 

JC  Ul 

mj 

O' 

cc  Ui 

o 

f- 

IU 

z 

to 

O' 

UJ  « 

LA 

w 

3C  O 

CD 

UJ  >"l 

94 

-J 

Ui 

ro  co 

ro  ro 

CD  CD 

o  o 

4  4 

4  4 

UJ  UJ 

UJ  UI 

ro  94 

A  © 

to  CA 

*4  CD 

CA  © 

A  A- 

©  4 

A  4 

©  CT 

©  CA 

O  O 

A  CA 

o  o 

4  CD 

9  « 

•  9 

9  9 

9  9 

o  o 

v4  94 

O  CT 

94  94 

1 

I  1 

ro  94 

ro  99 

CO  © 

to  CO 

CT  O 

CD  CD 

CD  O 

O  CT 

4  4 

4  4 

4  4 

4  4 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

CA  CO 

CO  C  J 

A  (O 

A'  O 

A  A 

eo  CO 

CT  * 

©  P*. 

CO  A 

4  4 

A  CO 

©  a 

CA  N- 

CA  P* 

N.  A 

©  to 

94  A 

a  ro 

a  ro 

A  CA 

©  A 

CD  PO 

4  CO 

4 

9  9 

9  9 

9  9 

9  O 

94  ro 

94  CA 

A  CO 

1 

4  N. 

ro  co 

CO  co 

ro  ro 

CO  to 

CD  CD 

CT  O 

U  CT 

O  CD 

4  4 

4  4 

4  4 

4  4 

UJ  UJ 

UJ  l*J 

UJ  UJ 

UJ  UJ 

O 

ro  a 

©  CO 

A  94 

K.  A 

ro  co 

94  4 

ct  ro 

©  *4 

4  © 

4  N. 

O  CO 

©  rv. 

ro  vf> 

ro  CA 

O  CA 

4  © 

A  4 

A*  4 

CO  CD 

O  CO 

©  c- 

CO  A- 

4  CA 

•  * 

9  • 

9  9 

9  9 

«H  A 

©  t 

94  PO 

4  94 

•  1 

1 

« 

1 

CD  CD 

CD  CD 

m  o 

CD  CD 

•  9 

9  • 

• 

•  • 

CD  O 

O  CD 

CD  O 

CD  o 

n 

4 

A 

v£> 

A 

A 

A 

A 

O 

CD 

CT 

CD 

94 

94 

94 

94 

CT  CT 

ro  to 
a  a 

4  4 

UI  U 
ro  J- 
CO  4 
4  N 
CT  (O 
A  94 
«  4 

CT  O 

O  CD 

9  9 

9  9 

9  9 

•  9 

CD  O 

4  94 

O  CD 

CT  O 

CO  to 

ro  co 

po  ro 

CO  M 

CD  CT 

O  CD 

CD  O 

CT  O 

4  4 

4  4 

4  4 

4  4 

UI  UI 

UJ  UJ 

UJ  UI 

UJ  UJ 

fO  N. 

A  94 

ca  ro 

CD  4 

©  PO 

h-  co 

CD  94 

co  ro 

A  O 

ro  a 

ro  4 

A  to 

ro  m3 

CT  © 

94  A 

cd  to 

A  © 

ro  o 

*4  fv 

CO  N. 

*4  4 

ro  o 

4  94 

MJ  94 

9  r 

9  9 

*  9 

9  9 

A  CA 

4  94 

co  CO 

A  A 

• 

1  1 

1 

1 

co  ro 

to  AJ 

94  ro 

co  CO 

CD  O 

CD  CD 

CT  CT 

O  CT 

4  4 

4  4 

4  4 

4  4 

UJ  UJ 

UJ  UJ 

UJ  UI 

UJ  UI 

>4  A 

to  N. 

O  CD 

CA  A 

ro  ro 

CO  94 

4  ro 

O  (A 

94  94 

4  94 

CD  CO 

O  to 

vO  4 

tA  A 

-J-  94 

©  A 

94  CD 

CA  P9 

*4  ro 

CA  A 

N  94 

CD  N» 

N>  © 

A  A 

9  9 

9  9 

9  9 

9  9 

4  ro 

to  PO 

PO  94 

J  © 

i 

1 

1 

o  a 

O  O 

CT  CT 

CD 

CD 

*-  • 

•  • 

•  9 

9 

• 

CT  CT 

O  CD 

CD  CD 

o 

© 

N. 

© 

CA 

o 

A 

A 

A 

A 

O 

CD 

O 

O 

94 

94 

94 

94 

B-22 


o  o  a  ca 

«  •  •  » 

o  a  a  a 


W  W  CO  CM 

o  o  a  o 

4  4  4  4 

UJ  UJ  UJ  UJ 

03  to  A  ro 

f\J  A  03  ro 

N.  PO  N- 

^  03  03  J- 

A  fO  O  CO 

O  V)  50  O' 

•  •  •  • 

**  a  ro  j- 

<<  li 


PO  PO 

CO  P0 

PO  PO 

po  to 

CD  O 

CT  o 

CD  CD 

O  O 

4  4 

4  * 

4  4 

4  4 

UJ  UJ 

UI  UI 

UJ  UJ 

UJ  UJ 

s-  ro 

©  o 

A  4 

A  A 

ro  co 

PO  A 

4  CD 

©  94 

CA  ro 

U?  ro 

A  N- 

ro  p^ 

4  © 

P-  ro 

©  © 

A  A 

to  4 

O  N* 

PO  4 

CO  to 

^  94 

94  CO 

a  a 

o  4 

9  9 

9  « 

9  9 

9  9 

9  9 

CO  94 

P0  94 

1  1 

94  CO 

o  © 

94  0J 
* 

ro  ro 

co  ro 

P0  PO 

to  to 

PO  co 

CT  O 

CD  CD 

«  CT 

O  CD 

CT  CD 

4  4 

4  4 

4  4 

4  4 

4  4 

UI  UJ 

UJ  LU 

UJ  UJ 

UJ  UI 

UJ  UJ 

to  A 

CA  CD 

©  ro 

4  tA 

N.  Jp 

©  A 

~T  A 

4  A 

Po  CA 

A  CA 

CA  94 

ro  94 

94  94 

94  N- 

A  CA 

©  © 

PO  A 

*4  H 

CA  A 

A*  A 

CA  94 

CD  tO 

CD  N. 

N-  94 

po  ro 

A  CD 

CA  94 

4  A 

CO  A 

CO  A 

9  9 

•  9 

•  9 

9  • 

•  9 

tO  94 

1  1 

94  94 

94  CO 

1  1 

A  A 

»4  (O 

• 

co  to 

94  ro 

po  to 

94 

CD  CT 

CD  O 

CD  CD 

CD 

4  4 

4  4 

4  4 

4 

UJ  UJ 

UJ  UI 

UJ  UI 

UJ 

A  »4 

4  94 

a  a- 

A 

r^  n. 

to  ro 

cd  ro 

A 

A  A 

CD  CO 

ca  ro 

CD 

A  ^ 

ro  94 

to  4 

4 

po  ro 

©  o 

«  ro 

4 

A  A 

CA  4 

94  A 

CO 

•  9 

•  • 

9  9 

9 

H  94 

A  CO 

94  © 

N* 

i 


to 

ro  po 

PO  PO 

CO  to 

CD 

CD  CD 

o  o 

CT  a 

4 

4  4 

4  4 

4  4 

Ui 

UJ  UJ 

UJ  LaJ 

UJ  UJ 

CT 

94  a 

cn 

^  H 

A 

to  O 

4  N. 

o  ro 

CO 

©  N. 

N»  iri 

W  CD 

© 

A  CD 

4  CA 

94  CD 

© 

o  to 

\D  A 

©  K. 

P9. 

O  Q 

A  A 

C3  *4 

9 

9  • 

9  9 

•  • 

4 

94  94 

9«  CO 

N-  94 

1 

«  1 

1 

a  a  o  o 

•  •  •  • 

o  o  o  o 


o  o  o  o 

■  •  •  • 

o  a  o  o 


a  o  a  a 

•  •  •  * 

O  O  u  o 


"  BQM-3^  COMPOSITE  FUSELAGE  FINE  GRID  HODEIT*  DECEMBER  irr“M75T  N ASTRA N  9/16/74 - PAGE 

FREE  FLIGHT-53 


i 

eg  CM 

eg  eg 

*4  eg 

eg  eg 

eg  eg 

do  eg 

eg  do 

DO  DO 

DO  DO 

do  eg 

DO  4 

4  DO 

DO  DO 

DO  DO 

4  do 

DO  4 

! 

o  o 

o  o 

o  o 

o  o 

o  o 

o  o 

O  o 

O  CD 

o  e 

o  o 

O  CD 

a  o 

o  o 

CD  O 

O  CD 

CD  CD 

■ 

<4  4 

4  4 

1  4 

4  4 

4  4 

4  • 

4  4 

*  4 

♦  + 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

x  z 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

l&J  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

Ui  UJ 

UJ  UJ 

M  H 

IA  fSJ 

4  *4 

in  do 

CP  N 

CP  p* 

x-(  ro 

*4  CM 

P-  «3 

4  <D 

oo  in 

CD  xH 

*5  *4 

<n  » 

0  eg 

4  ro 

0  *4 

Z  X 

0  N. 

eg  uj 

in  cp 

eg  in 

CD  4 

•0  CP 

o  in 

4  CP 

ro  vO 

px.  CD 

ro  o 

O'  CD 

UD  DO 

in  o 

O  N» 

4  4 

•  1 

x4  O' 

in  4 

eg  «o 

eg  pg 

*4  t4 

«3  UJ 

«o  UJ 

O  xH 

«J  UJ 

<o  u> 

x4  tn 

in  cp 

U?  0 

in  *4 

0  eg 

a  x4 

!  <  as 

«0  0 

0  CP 

CP  eg 

in  «4 

Kx  K 

x4  O 

ro  p» 

DO  D- 

*4  UJ 

cn  in 

OO  DO 

4  g> 

*o  ro 

*4  0 

0  in 

i  to  to 

in  0 

eg  uj 

CP  «4 

P-  4 

eg  in 

UJ  ro 

O  «H 

U)  K 

UJ  O' 

eg  oo 

cp  rw 

4  eg 

eg  4 

t4  0 

O'  0 

0  Ds. 

O'  «o 

4  s 

eg  eg 

eg  do 

-H  O 

*4  m 

4  <g 

CP  4 

4  DO 

O'  o 

eg  m 

DO  O 

4  CD 

\D  eg 

s4  *4 

0  a 

! 

0  DO 

*4  « 

in  eg 

4  «H 

DO  « 

x4  CO 

4  x>4 

*4  UJ 

eg  ui 

eg  as 

in  Jt 

^  4 

<VJ  tVJ 

ro  ^ 

*4  p. 

•  • 

eg  *4 

i 

! 

1 

• 

i 

•  1 

I 

1  1 

•  1 

1  1 

•  i 

t  * 

i  i 

1  I 

1  1 

1  1 

| 

CM  DO 

do  eg 

eg  eg 

eg  eg 

do  eg 

ro  eg 

eg  ro 

eg  eg 

DO  DO 

ro  eg 

eg  do 

do  eg 

ro  eg 

do  eg 

4  M' 

4  4 

(X 

CD  O 

O  O 

o  a 

o  o 

o  o 

o  a 

a  a 

a  o 

o  o 

CD  o 

CD  O 

a  o 

O  CD 

a  o 

O  o 

o  a 

♦  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4 

4  4 

A  4 

4  + 

4  4 

4  4 

m  x  x 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  It! 

UJ  UJ 

UJ  UJ 

UJ  UI 

UJ  UJ 

UJ  Uj 

UJ  UJ 

UJ  ill 

UJ  UJ 

uj  uj 

UJ  UJ 

i  <  < 

4  eg 

«  4- 

0  in 

in  *4 

O'  N- 

~4  ro 

CP  4 

ro  u> 

CP  vO 

C0  N. 

in  *4 

4  CP 

-r4  Dx. 

o  4 

CD  P* 

CP  ro 

ozr 
<  f 

4  DO 

P*  <p 

»4  ^ 

D^  vO 

in  eg 

uj  a 

ro  p* 

in  o 

Nx  O' 

w  in 

4  in 

flO  4 

o  CP 

DO  a 

eg  fp 

DO  O 

a  4 

4  4 

Dw  ro 

4  d- 

O'  o 

in  <o 

DO  Dxx 

x4 

P*  4 

in  j- 

eg  ro 

DO  4 

s4  DO 

»4  N. 

o  «<  00 

*4  (O' 

0  0 

4  CP 

CO  N. 

in  Dx. 

4  «> 

eg  4 

▼4  CO 

«J  4 

P^  DO 

Dn  4 

o  eg 

ps  ro 

-4  N. 

DO  0 

m  eg 

1  01  01 

M  4 

4  eg 

ao  o 

O  UJ 

DO  C5 

W  UJ 

~4  ro 

do  as 

x4  X-< 

«©  « 

DO  Dx. 

CP  4 

a  g) 

m  o 

CP  0 

o  eg 

w 

n.  in 

4  4 

in  in 

CP  CD 

4  CP 

do  in 

4  in 

DO  4 

*r4  eg 

oo  eg 

in  do 

a  eg 

eg  cp 

N.  xH 

CP  4 

0  0 

i 

«o  w 

Kr  CP 

CP  DO 

H  N 

•h  ro 

in  «4 

DO  WO 

*4  W 

1 

DO  DO 

1 

K  DO 

DO  DO 
• 

-4  4 

•4  K 

1 

s*4  eg 

N 

i 

eg 

eg 

eg 

eg 

eg 

*4 

eg 

DO 

eg 

DO 

DO 

DO 

DO 

4 

4 

o 

o 

o 

a 

a 

o 

O 

o 

a 

o 

o 

o 

a 

a 

0 

o 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

C/J 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

ui 

UI 

UJ 

UJ 

UJ 

UJ 

•i  tn 

o 

4 

DO 

CP 

O' 

fs. 

eg 

DO 

v4 

o 

«o 

^4 

«0 

in 

N. 

p* 

tn  <  uj 

eg 

eg 

«o 

CP 

CD 

«D 

*4 

«0 

eg 

w4 

N. 

O 

eg 

eg 

0 

0 

Nl  e* 

0 

in 

o 

DO 

*4 

P* 

DO 

in 

<••4 

K 

« 

40 

Ds. 

0 

4 

cp 

H  X  t- 

DO 

0 

O' 

<P 

hm 

4 

DO 

in 

4 

DO 

CP 

4 

0 

*4 

eg 

0 

<  iA 

in 

eg 

eg 

DO 

eg 

in 

^4 

eg 

in 

eg 

gj 

eg 

4 

0 

ep 

4 

X  1 

€5 

4 

DO 

DO 

^4 

in 

eg 

c 

DO 

DO 

Dxx 

*4 

0 

in 

4 

i  ! 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

M 

14 

*4 

4 

10 

DO 

m 

H 

in 

DO 

eg 

»4 

•4 

H 

i  1 

X 

| 

i 

-| 

1 

! 

1 

i 

1 

« 

1 

1 

UJ 

*4  DO 

eg  eg 

eg  eg 

do  eg 

eg  do 

do  eg 

DO  DO 

DO  DO 

do  eg 

do  eg 

i 

o  o 

o  o 

o  o 

o  a 

o  O 

o  o 

o  o 

O  0 

O  O 

o  o 

l4 

4  4 

4  4 

4  4 

4  .4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

! 

UJ  UJ 

UJ  UJ 

Ui  uj 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UI 

UJ  UJ 

UJ  UJ 

m 

do  as 

do  eg 

UJ  (0 

o  N- 

a  *4 

Dxx  DO 

eg  o' 

in  o 

«  eg 

4  DO 

4  4 

eg  in 

CP  ^4 

x4  in 

DO  O 

fv  N 

O  x4 

in  eg 

4  o 

DO  CP 

DO  N. 

<  CO 

in  o 

CP  4 

O  kO 

O'  CP 

O  eo 

in  in 

eg  ro 

DO  -H 

CP  O 

P*  P 

cn  to 

uj  eg 

4  o 

CP  P 

CP  in 

K  «4 

P%  O 

00  4 

in  eg 

P*  DO 

eg 

brf 

eg  n- 

in  m 

u>  «o 

UJ  Dw 

«o  m 

O'  4 

eg  4 

«4  O 

Dx.  eg 

ro  -h 

r 

m  *4 

O  CD 

eg  *4 

in  vD 

o  a 

UJ  CP 

4  4 

o  a 

e  o 

do  a 

in 

40  DO 

eg  op 

in  a 

o  o 

.  O  0 

*X 

i  i 

DO  **4 

o  a 

do  in 

«J  eg 

o  a 

▼4  4 

*4  <H 

o  a 

a  o 

eg  eg 

eg  gj 

LI  t4 

*4  40 

♦4  eg 

a  o 

•  • 
o  a 

HO 

•  « 

i 

• 

1 

i 

1 

1 

1  1 

1  f 

) 

-h  eg 

DO  DO 

eg  eg 

eg  eg 

DO  DO 

eg  eg 

eg  ro 

eg  eg 

DO  DO 

do  eg 

DO  DO 

DO  DO 

do  eg 

do  eg 

X 

o  o 

o  o 

o  O 

a  o 

e  o 

a  o 

Q  O 

O  O 

o  a 

o  o 

CD  O 

o  a 

O  CD 

O  0 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

r 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UI 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

CP  WO 

UJ  CP 

4  a> 

•  4 

«0  UJ 

DO  DO 

P*  U> 

*4  ro 

DO  Nx 

Ds.  ro 

eg  cp 

m  o 

•o  eg 

4  DO 

1  do  do 

ro  m 

0  as 

CP  N. 

eg  in 

wo  eg 

eg  n. 

ro  co 

in  cp 

*4  eg 

CD  *4 

»n  eg 

4  CD 

DO  CP 

DO  N. 

4C  CD 

eg  0 

w4  Px 

DO  <P 

uj  ro 

a  4 

o  ro 

UJ  Ds. 

O'  eg 

N.  0O 

in  in 

eg  do 

DO  x-4 

cp  a 

px  »Sx 

to  to  to 

n.  0 

DO  CP 

<P  *4 

4  n- 

DO  CO 

4  ro 

•4  O' 

in  ro 

N-  «o 

K  a 

co  4 

in  eg 

**  DO 

0  eg 

K  fO 

a  -4 

▼4  M" 

•4  vO 

eg  O' 

uj  in 

CP  <P 

O  P- 

O  WO 

CP  4 

eg  4 

■r4  C3 

p*  eg 

DO  W 

w 

N  sO 

DO  O 

eg  in 

UJ  UJ 

*4  H 

CD  Ui 

in  eg 

in  'pd 

•4  in 

ro  o 

w4  in 

O  DO 

eg  cp 

in  o 

o  a 

CD  0 

to 

0  N 

t4  *4 

-4  UJ 

in  t4 

*4  <r4 

■O  f4 

4  *4 

«H  4 

<h  eg 

eg  <g 

eg  io 

in 

W  0 

*4  eg 

•  * 

CD  O 

•  • 

a  o 

to 

1 

< 

• 

1 

t  1 

i 

• 

i 

t 

« 

«  i 

f  f 

UJ 

«-f  eg 

eg  eg 

eg  eg 

eg  eg 

eg  eg 

eg  eg 

eg  eg 

DO  DO 

eg  ro 

do  eg 

DO  4 

4  do 

DO  DO 

do  eg 

ro  do 

4  DO 

c  o 

o  a 

o  o 

o  o 

a  o 

o  o 

a  o 

o  a 

a  o 

o  p 

a  a 

o  o 

o  o 

a  a 

a  o 

o  a 

Of 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

*  4 

4  4 

4  4 

4  4 

4  4 

4  4 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

in  »o 

n  as 

4  DO 

k  eg 

DO  QO 

eo  CP 

ro  a> 

in  uj 

UJ  N. 

CP  4 

O  4 

ao  m 

CP  DO 

in  rw 

px  0 

eg  x4 

CM  CM 

4  o 

Px,  CP 

«j  eg 

•0  4 

n»  in 

*4  O 

DO  UJ 

o  m 

eg  4 

4  CP 

in 

xH  in 

a  to 

eg  in 

eg  ep 

0  0 

to  «*  CO 

do  in 

CP  4 

Dx»  M 

ru  a 

do  eg 

Dw  in 

w  UJ 

Ui  Px. 

UJ  in 

o  00 

g>  m 

in 

o  o 

*4  N. 

0  ro 

»4  eg 

to  to 

x* 

in  *4 

DO  CP 

«  eO 

UJ  O 

vO  DO 

in  cp 

LP  UJ 

D"»  eg 

O  xH 

DO  SO 

eg  o 

vO  tn 

DO  CD 

0  0 

CD  0 

| 

in  0 

eg  0 

eg  n. 

do  eg 

DO  • 

o  eg 

eg  in 

4  in 

m  4 

eg  wo 

eg  o 

p.  a 

U>  4 

DO  *4 

o  in 

0  DO 

er  cn 

in  « 

DO  CP 

O  K 

DO  Dn 

4  -4 

eg  m 

«4  UJ 

DO  O 

4  fN 

cp  eg 

o  4 

ro  sO 

0  Px 

o  N. 

*4  P» 

! 

40  vO 

4  « 

4  DO 

in 

•4  4 

in  p! 

in  eg 

eg 

^  »o 

DO  s-4 

•4  eg 

eg  «* 

eg  ro 

4  0 

<•4  ft) 

1 

1 

1 

« 

i 

i  • 

i  i 

i 

1 

« 

• 

;  «  m  ! 

:  tn  eo  - 

>- 

«j  o  o  cd  o  oo  o  o  n  o  mo  mm  r»e  o  o  oo  o  o  oa  e»  « 

Z  ••  ••  ••  ••  ••  ••  ••  ••  •  t  •  •  •  #  •  •  •  * 

O  CD  CD  oo  o  o  oo  OO  oo  oo  oo  oo  oo  oo  oo  oo 

3  i  i 


f  o  do  4  do 

o  o  o  o 

4  4  4  4 

Ui  UJ  UJ  UJ 

N.  0  CVJ 

eg  cp  vO  go 

*ft  DO  *4  fg 

(OO  O  CO 

o  in  UJ  do 

ON. 


4  o  *4  ro 

I  <  If 


P»  1 

z  «  o  «H  l\J  DO  4  Ifl  vO  s  «D  9%  o  M  DO 

I  UJ  •  0  0  N  N.  N.  N>  N.  N.  N.  px  N.  K.  0  on  0  CO 

iXOo  o  o  o  o  a  o  o  o  a  o  o  o  o  o  o 

j  UJH  H  *4  x4  %4  %4  *4  <H  x4  ■H  x-4  t4  «4  «4  *4  *4 


B**23 


1EKJS 


8QM-5-.C  C3J1P0SITE  FUSELAGE  FINE  GRID  MODEL -  - 0ECEM8ER  18,  1975  NASTRAN  9718774  PAGE  71 

FREE  FLIGHT-53 


NADC -7 7149-30 


o 

i  t 


z  z 

t— (  k-< 
£  £ 
I  I 

<  CO 
to  1/3 


CD  CD 

O  CM 

*4 

a 

CD 

O 

CD  CD 

CD  CD 

CD 

o 

CD 

a 

CD 

CO 

4  4. 

*  4 

4 

4 

4 

4 

4 

4 

UJ  UJ 

Ul  UJ 

Ul 

Ul 

UJ 

UJ 

UJ 

UJ 

CM  4 

0  0 

in 

4 

03 

CM 

K 

•  • 

•  • 

• 

« 

• 

* 

• 

• 

4 

co  ro 

CM 

MJ 

*4 

ro 

4  ro 

CJ  CM 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

CD  CD 

CD  CD 

O  CD 

CD  CD 

CD  O 

o  a 

CD  CD 

O  CD 

4-  * 

4  4. 

4  4 

4  4 

4  « 

4  4 

4  4 

4  4 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  Ul 

UJ  Ul 

Ul  UJ 

Ul  UJ 

w4  CD 

co  in 

C7>  <7' 

cn  oo 

CM  CM 

cO  CO 

in  in 

4  4 

in  in 

<n  n- 

cr  rr 

O  CD 

4 

CM  CM 

00  ao 

N.  K. 

4 

in  eo 

CD  O 

GO  CO 

CT>  O' 

CM  CM 

t4 

CO  GO 

vy  cn 

4  m 

in  in 

ro  ro 

o  a 

CD  a 

90  ao 

l0  vO 

N»  CM 

CM  K- 

CM  CM 

CD  O 

in  in 

CM  CM 

c O  to 

4  4 

H  N 

in  o 

ro  ro 

*4 

CM  CM 

F** 

in  in 

CM  CM 

+4  hi 

ro  cm 

fo  ro 

H 

4  4 

•  • 

CM  CM 

•  • 
N.  K 

o  a 
O  Q 


UJ  UJ 
W  M3 


4  FO 

0  CD 
♦  4 
UJ  LJ 
*4  UD 
M)  M3 
rs  N. 
O  *4 
CO  O 


IjJ 

LT> 


CM  fO 

CD  o 

*  4 

UJ  w 

in  w* 

K. 
4  GO 
M3  tH 

rs  cr 

CM  O 


+4  CM 
I  I 


GO  ■ 


*4 

CM  CM 

CM  CM 

CM  CM 

CM  CM 

CM  CM 

CD  CD 

CD  CD 

a  cd 

CD  O 

CD  CD 

CD  CD 

4  4 

4  4 

4  ^ 

4  4 

4  4 

4  4 

UJ  Ul 

UJ  UJ 

UJ  Ul 

Ul  Ul 

Ul  Ul 

Ul  Ul 

in  co 

in  o' 

in  cm 

ro  ro 

cm  in 

«0  -30 

CM  PO 

CO  K. 

N»  ro 

CM 

cr  in 

w4  CD 

vO  N- 

CM  «5 

CM  O' 

r*  cn 

CM  lO 

GO  P- 

ro  cn 

ro  C3 

ro  ui 

ud  in 

«o  cr 

r^  4 

■<H  TO 

03  ro 

o  o 

CM  *“♦ 

ro  ro 

-tm  ro 

O  N- 

in  oD 

(73  CM 

PM  Q 

4 

l0  CM 

+4  4 

»-(  ro 

in  rs. 

r-  in 

•  • 
m  4 

in  4 

I  1 


4  4 

ro  fo 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

ro  ro 

FO  FO 

4  4 

ro  ro 

C3  t-< 

CM  *4 

CM  CM 

CM  CM 

CM  <M 

CM  CM 

u 

CD  CD 

CD  O 

CD  CD 

CD  o 

cd  a 

o  o 

O  CD 

o  o 

CD  o 

a  o 

a  a 

O  CD 

CD  O 

a  o 

CD  CD 

O  O 

4  4 

4  4 

4  4 

4  4 

4  4 

4  •*> 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

cr  x  x 

Ul  UJ 

UJ  Ul 

Ul  tu 

UJ  UJ 

UJ  UJ 

III  UJ 

Ui  UJ 

Ul  UJ 

Ul  UJ 

Ul  UJ 

UJ  UJ 

UJ  Ul 

UJ  UJ 

UJ  Ul 

UJ  Ul 

UJ  UJ 

<  <t 

lO  CD 

O  FN. 

O'  <73 

GO  GO 

CM  CM 

GO  GO 

in  m 

4  4 

FO  eo 

W  CO 

CO  o 

4  in 

■H  GO 

4  4 

uj  OP 

4  in 

eo  r  r 

v0  ro 

N.  ♦*< 

<73  O' 

CD  CD 

4  4 

CM  CM 

CD  03 

FS.  K* 

32 

nM  «d 

JO  O' 

cn  o' 

K.  fM 

s£>  rs. 

4  o 

4  ro 

i  i 

s.  CM 

CM  FO 

CD  O 

CD  GO 

cn  CP 

CM  CM 

W  *4 

GO  CO 

eo 

n.  m 

in  cn 

pm  cn 

4  UO 

CM  M3 

ro  pj 

o  CD 

M)  FO 

n»  r^ 

in  in 

ro  ro 

o  a 

CD  CD 

GO  GO 

MD  i£> 

<£>  U5 

N*  PM 

4  o 

a  cn 

tn  go 

W  CD 

cm  ro 

in  cm 

to  in 

CM  CM 

in  <r4 

CM  CM 

CD  CD 

in  in 

CM  <M 

CO  ao 

4  4 

ifi  4 

cn  r*> 

4  N. 

N.  M3 

cn  cn 

^  i0 

ro  ro 

in  rs. 

An* 

ro  cr 

O'  in 

ro  ro 

*4  «H 

CM  <M 

K.  N* 

m  in 

CM  CM 

ro  4 

in  ro 

4  in 

in  rs. 

4  K. 

^  cn 

in  ro 

O 

!  i 

ro  cm 

\0  N- 

w4 

ro  ro 

1  l 

J*  **4 

1  1 

4  4 

1  1 

CM  cm 

•  • 

N.  K 

a  • 

CM  'H 

•  a 

-rl 

®  4 

•  * 

*4  4 
• 

ro  4 

*  • 

in  cm 

•  0 

CM  W 

M3  4 

1 

1. 

1  I 

4  1 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

CM 

CM 

CM 

CM 

! 

CD 

a 

a 

CD 

a 

a 

o 

o 

CD 

CD 

O 

CD 

o 

o 

O 

o 

i  to 
4  w 
to  <x  uj 

F-t  Ctf 

fr-  X 

c  to 

z 

UJ 

f- 

w 

|j 

UJ 

i  4  4 
i  <  CO 
I  <0  CO 


« 

i 

z 


M  *1 

<  CD 

to  to  in 


iu 

n- 

in 


in 


UJ 

in 

M3 

•o 

4 

m 

M3 


UJ 

<n 

O' 

o 

in 

pm 

ro 


* 

UJ 

GO 

O 

«0 

fO 


ro 

a 


UJ 

CM 


in 

cm 


UJ 

GO 

CM 

CM 

CD 

CM 

K 

• 

4 

I 


UJ 

in 

0 

«H 

QO 

AO 

in 


UJ 

4* 

rs 

03 

M3 

4 

CM 


UJ 

M> 

o 

FO 

<73 

N. 


UJ 

O' 


fO 

CM 


I 

UJ 


4 

rs 

in 


0 

a 


4 

cn 

m> 


UJ 

CM 


4 

o 

CM 


UJ 

in 

CM 

M> 

S. 

CM 

O 


UJ 

fO 

CM 

CD 

ro 

in 

in 


O  0  o  o 


o  o 

•  • 

o  o 


o  o 
•  ® 

O  CD 


<0 


CM  CM 
CO  <t  CO 

to  to 


o  o 

•  • 

O  O 


O  CD 

•  • 

CD  O 


O  0 
•  • 

o  o 


o  o  CD  0 

•  •  •  • 

o  a  o  o 


-T  4 

CD  Q 
♦  4 

UJ  UJ 
O'  rM 
CD  N» 
M3  O 

«r-4  0 

in  4 
fM  » 


ro  ro 
a  cd 

4-  * 

UJ  UJ 
in  3  V. 
o  in 

4  4 
CM  CM 
CD  UJ 
fO  CO 


«C  CO 
C/5  10 


4 

z 

u> 

u 

-J 

*c 

u 


CM  - 


4  4 
o  CD 


UJ  UJ 

O'  CM 

0  Ps 

0  CD 

<rH  GO 

in  -♦ 

CM  CO 


ro  ro  o  *o 

i  i 


ro  CO 

CD  CD 
*  4 

UJ  UJ 

in  cm 
a  in 

CM  fM 
O  -D 

ro  co 


o  cd  on 

«  •  •  • 

C?  a  o  a 


CM 

I 


ro  ro 


z 

UJ  a 

r  a 

UJ  »~4 
UJ 


v0 


to 

«0 


O' 

CJ 

w4 


B-24 


UJ 

4 

ro 

M3 

N. 

00 


CD  *4 

W  CM 

CM  CM 

CM  CM 

PJ  CM 

PJ  CM 

CD  CD 

0  o 

0  a 

0  O 

0  0 

0  0 

4  4 

1  4 

4  4 

4  4 

4  4 

4  4 

UJ  UJ 

UJ  UJ 

UJ  UJ 

Ui  UJ 

UJ  UJ 

UJ  UJ 

m  an 

cn  m 

PO  0 

CP  ao 

30  lO 

~4 

cn 

4  ro 

N.  P  D 

0  CP 

a  a 

0  K. 

00  M> 

4  c n 

CM  O' 

0  CM 

eo  cd 

in  4 

in  rs 

in  ro 

O'  CM 

O'  0 

ro  cm 

M3  ro 

in  as 

4  in 

cn  o 

O'  «0 

CP  CM 

ro  in 

0  o 

CD  O 

w4  m 

ro  o 

M3  G9 

s-t  cn 

cn  0 

0  4 

O  CD 

O  CD 

cr  4 

i 

M3  CM 

4  vO 

M3  ro 

ro  cm 

in  4 

i  i 

C3  ^ 

<H  CM 

CM  CM 

CM  CM 

CM  CM 

CM  CM 

CD  O 

O  0 

0  o 

o  a 

O  0 

O  0 

4  4 

1  4 

4  4 

4  4 

4  4 

4  4 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

Ul  UJ 

ro  co 

cn  cn 

ro  o 

O'  GO 

0  M3 

sH  *4 

u3  cn 

4  ro 

rs.  ro 

eo  cn 

O  0 

0  rs. 

GO  M> 

4  O' 

CM  CP 

0  CM 

0  0 

in  4 

in  n- 

in  ro 

O'  CM 

O'  GO 

ro  cm 

M3  FO 

LO  CD 

4  in 

O'  CD 

O'  0 

cn  cm 

ro  in 

CD  O 

O  O 

^  in 

ro  o 

M3  O 

*4  O' 

cn  0 

0  4 

O  O 

CD  O 

cn  4 

M3  CM 

4  M3 

M3  ro 

ro  cm 

in  4 

• 

a  a 

1  1 

C  1 

t  • 

4  ro 

CM  CM 

O  H 

*4  <M 

CM  CM 

CM  CM 

CM  CM 

CM  PM 

O  CD 

CD  O 

CD  O 

a  o 

0  O 

CD  O 

cd  a 

O  0 

4  4 

4  4 

4  4 

1  4 

4  4 

4  4 

4  4 

4  &■ 

■  UJ  UJ 

uj  uj 

Ul  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

CM 

cn  eo 

CO  4 

CP  M* 

O  4 

O'  GO 

O'  CM 

*4  w4 

cn  ^ 

s-1  GO 

CD  M3 

4  m 

o  ro 

0  cn 

0  0 

cn  rs 

M3  0 

ro  cd 

IT.  *4 

4  O' 

in  pm 

cd  CM 

fM  M3 

in  4 

ss 

n.  in 

cd  in 

in  ro 

M3  CM 

CTi  0 

in  M3 

M3  ro 

4  CD 

cn  in 

4  tn 

CM  ®0 

cn  0 

0  0 

ro  in 

Ps  CM 

tO  CM 

P\J  M3 

ro  c? 

in  k 

O' 

CD  0 

0  4 

sH  CO 

ro 

OP  4 

M3  fM 

4  in 

M3  FO 

4  CM 

in  4 

« 

1 

* 

(  i 

4  ro 

CM  CM 

0  *4 

sH  CM 

CM  CM 

CM  CM 

PM  CM 

CM  PM 

0  CD 

CD  CD 

CD  CD 

CD  0 

0  0 

CD  C9 

0  -D 

O  0 

4  4 

4  4 

4  4 

»  4 

4  4 

4  4 

4  4 

4  4 

Ul  Ul 

UJ  UJ 

UJ  iJ 

UJ  UJ 

Ul  UJ 

UJ  aj 

UJ  UJ 

UJ  UJ 

CM  *4 

cn  «o 

GO  4 

cn  cn 

M3  4 

cn  to 

<7>  fM 

O'  N- 

*4  ao 

0  M3 

4  ro 

O  PJ 

eo  o' 

0  ro 

a  rs 

kO  O 

ro  <~i 

m  s-j 

4  m 

tn  cvi 

CD  f\J 

pj  0 

in  4 

GO  W 

K  in 

a  in 

in  ro 

M3  fM 

cn  0 

in  0 

U3  FO 

j4  ao 

-4  CD 

cn  in 

4  in 

PJ  GO 

cn  0 

0  ao 

0  in 

N.  CM 

•0  CM 

PM  M3 

ro  id 

in  n* 

w1  O' 

O  0 

0  4 

*4  tO 

ro  -4 

cn  4 

M3  fM 

4  in 

M3  ro 

4  CM 

tn  4 

t 

I 

a 

I  1 

l  1 

1  1 

t  1 

4 

in 

M> 

N- 

cn 

-H 

ro 

4 

cn 

O' 

O' 

03 

cn 

o 

CD 

0 

CD 

o 

0 

o 

0 

**< 

•H 

*4 

nH 

-H 

S-9 

BQH-j.  COMPOSITE  FUSELAGE  FINE  GRID  MODEL-  '  '  DECEMBER  18*  1975  NASTRAN  9/16774  PAGE  7Z 

FREE  FLIGHT-53 


I 

( 


t 

i 


! 


1 


jNADC-77149-30 


I 

I 


y- 

-J 

z 

o 

o 


s4  CD 

O  O 

O  CD 

O  CD 

rg  rg 

o 

CD  w4 

~4  eg 

^ 

*4  CD 

O  CD 

o  ca 

ca 

CD  «4 

o 

a  o 

O  O 

o  o 

CD  O 

o  o 

C5 

O  O 

ca  o 

o  o 

CD  O 

O  O 

CD  o 

o 

o  o 

1  1 

*  4 

4  4 

4  4 

4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4 

♦  4» 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UI  i^J 

UI  UJ 

UJ 

UI  UJ 

UI  UJ 

UI  UJ 

UJ  UI 

ui  LU 

UJ  UI 

UI 

LU  UJ 

l/l  (/) 

*4  (M 

Aw  O 

lO  CO 

-4  CO 

©  © 

© 

©  4 

eg  4 

©  CO 

eg  © 

©  © 

rg  © 

03 

©  CO 

•  • 
s:  r 

•  • 

(SI  Aw 

•  • 

(SI  (SI 

•  * 

|W  US 

•  • 

CO  eg 

8  * 

(SI  t4 

• 

4 

•  • 

Cw  *-4 

•  • 

4  *4 

•  • 

eg  4 

•  • 

4  © 

*  • 

©  4 

*  • 

©  4 

© 

IT*  fO 

to  CO 

AO  J 

CO  4 

j-  CO 

eg  (si 

»4  O 

eg  eg 

©  © 

©  © 

eg  rg 

©  © 

©  © 

4  © 

©  4 

4  © 

CJ  © 

o  O 

o  o 

CD  O 

ca  o 

o  o 

o  o 

o  a 

O  CD 

o  ca 

o  CD 

O  CD 

CD  O 

CD  CD 

C5  CD 

o  ca 

ca  ca 

, 

«  A 

4-  4 

4  4 

4  4 

4  4 

4  4 

4  4 

♦  a 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

w  ♦ 

UI  UJ 

UJ  UJ 

UJ  UJ 

UI  UJ 

UJ  UJ 

UJ  Ui 

UJ  UJ 

UI  UJ 

UJ  UJ 

UJ  UI 

UJ  UI 

UJ  Ui 

UJ  UJ 

LU  UI 

UJ  UJ 

UI  UJ 

HH 

O'  O' 

<T>  o 

a  ® 

■rA  f\J 

©  © 

80  fw 

kO  © 

co  O 

©  *4 

©  4 

O  4 

cO  © 

©  As. 

©  fw 

ca  © 

©  © 

CO  US 

©  © 

L0  (M 

O  CD 

-4  © 

Aw  4 

*4  © 

©  rg 

4  4 

eg  4 

<n  rg 

vjO  © 

©  vO 

ca  o' 

1  1 

<T>  U> 

CO  f\J 

(SI  J 

Aw  © 

©  U3 

to  rg 

©  4 

O  »4 

<g  (si 

©  Aw 

©  © 

©  4 

erv  fw 

vO  4 

*4  rg 

eg  cd 

fO  *4 

(SI  <© 

a  us 

Aw  *4 

vjO  *4 

4  4 

4  © 

Aw  © 

4  © 

©  © 

4  <g 

©  4 

sH  © 

W 

©  «H 

v.0  '-O 

i 

CO  Aw 

N>  CO 

us  a 

4  Cw 

N.  (Si 

©  © 

o  © 

eg  o 

©  rg 

4  © 

rw  co 

rg  eg 

©  © 

Aw  «h 

O  <0 

eg  Aw 

\D  © 

CO  o 

US  O 

©  4 

©  © 

4  K 

00  4 

4  4“ 

rg  o 

4  © 

eg  ca 

4  © 

*4  © 

*4  © 

CD  Aw 

Aw  Aw 

I 

•  • 

K-  (SI 

•  • 

©  <SJ 

©  s4 

•  • 
—4  © 

^  co 

eg  eg 

oo  fO 

4  eg 

4  4 

*4  *4 

©  © 

^  4 

©  w4 

sH  O' 

©  *4 

1 

i 

1  1 

1  1 

t  I 

1  1 

t  I 

i  i 

i  i 

r 

e 

t  1 

1  1 

1  I 

1  1 

1  1 

f 

r» 

fO  PC 

AO  4 

CO  © 

J-  A0 

OJ  (SI 

<h  a 

eg  rg 

4  4 

©  © 

©  © 

©  rg 

•4  © 

©  rg 

©  4 

©  © 

©  4 

Cs/t 

a  a 

o  o 

O  CD 

o  a 

ca  ca 

o  o 

a  o 

O  O 

ca  o 

cd  a 

ca  ca 

cd  ca 

CD  O 

ca  o 

o  ca 

ca  ca 

*  4 

4  4 

4  4. 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

UJ  liJ 

UJ  UJ 

UJ  UJ 

UJ  UI 

UI  UI 

UJ  UI 

Ui  UJ 

UI  UI 

lil  liJ 

LU  UJ 

UJ  UJ 

UJ  UJ 

ui  Ui 

LU  UJ 

UJ  Ui 

UI  UJ 

*4  O' 

Aw  © 

©  © 

©  AO 

4-  -4 

o  © 

©  © 

4  4 

O  t4 

©  00 

.4  © 

rg  rw 

4  © 

©  sH 

s4  vQ 

i£  v£> 

co  r  r 

eo  co 

(SI  co 

4*  4 

©  -* 

Aw  c T* 

©  (SI 

©  rg 

©  S-t 

cd  Aw 

co  rg 

O  © 

o  4 

to  © 

*4  oO 

eg  «3 

Aw  © 

©  © 

(SI  CO 

eg  © 

AO  N. 

-4  O 

(\>  v£> 

o  eg 

CO  lO 

eg  rg 

4  rg 

©  -r4 

4  ca 

o  © 

a  *4 

©  4 

Aw  co 

j-  S- 

©  UTS 

vO  CD 

O  Av. 

©  *4 

▼4  03 

a  © 

©  -4 

©  4 

4  to 

80  Aw 

*4  © 

©  rg 

©  © 

©  s0 

rg  eg 

^  {/> 

AO  Aw 

4  O 

4  © 

CSI  © 

O  Aw 

C3  © 

a  © 

©  © 

a  © 

©  *4 

©  © 

©  rg 

©  ca 

<33  4 

ca  *4 

©  rg 

co  ro 

o  O 

■r4  v0 

CO  »4 

rg  © 

l0  © 

©  -H 

O  © 

©  © 

Aw  a 

O  © 

to  Aw 

K  K 

*4  CO 

©  4 

OO  s4 

<  • 

CO  *4 
•  : 

•  • 

©  eg 

•  • 

©  to 

r4  K. 

rg  (\i 

•4  4 

AO© 

^4  *4 

«0  4 

w4  ■•4 

©  © 

Aw  sH 

Aw  *4 

rg  *4 

eg  vO 

•  1 

80  *4 

i 

|  • 

CO 

eg 

(g 

(g 

CSI 

«4 

*4 

© 

© 

eg 

eg 

© 

© 

© 

© 

© 

o 

o 

o 

o 

a 

O 

O 

a 

o 

a 

o 

CD 

O 

o 

o 

CD 

4 

'  4 

* 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

♦ 

4 

4 

UJ 

UJ 

UJ 

UJ 

UJ 

Ui 

UJ 

UJ 

UJ 

UJ 

UI 

UI 

UJ 

UJ 

UI 

UI 

I  c/l 

J- 

K. 

o 

© 

o 

v0 

80 

H 

© 

© 

o 

© 

Cw 

K 

4 

[fl  <  UJ 

00 

US 

© 

© 

fw 

© 

<<*4 

rw 

© 

© 

+4 

*4 

© 

*4 

to 

© 

"►-«£* 

fw 

O 

c*» 

«4 

co 

v0 

a 

eg 

CD 

4* 

eg 

eg 

S* 

*4 

© 

L  >o« 

4 

80 

o 

to 

80 

rg 

to 

Aw 

© 

Aw 

K 

4 

© 

© 

eg 

© 

-y  C/I 

Aw 

—J 

(g 

tg 

O 

(Si 

Aw 

rg 

eg 

© 

fw 

m 

4 

Nr 

W 

z 

o 

U5 

(SI 

© 

4 

4 

CD 

Cw 

Aw 

eg 

N. 

s4 

© 

© 

• 

• 

• 

• 

• 

8 

• 

t 

• 

• 

• 

• 

t 

Ui 

N 

1 

4 

• 

Aw 

1 

oo 

eg 

*0 

© 

00 

eg 

© 

<<4 

1 

eg 

i 

*4 

1 

*4 

( 

fw 

< 

© 

X 

' 

Ui 

1 

*4  O 

eg  rg 

! 

i 

i 

o  O 

ca  o 

, 

1 

J 

1 

4  4 

4  4 

l 

1 

i 

j 

Ui  UI 

Ui  UI 

; 

Uj 

t 

©  As. 

rg  © 

■  4  4 

4  © 

eg  rw 

! 

1  <  CD 

©  4 

«>  ca 

i 

!  to  to 

i 

©  © 

©  l0 

1 

o* 

©  »4 

co  lD 

C3  O 

o  o 

o  o 

a  a 

o  o 

4  © 

«H  Aw 

CD  ca 

a  a 

o  o 

O  O 

o  © 

O  O 

CD  O 

«  • 

ca  ca 

«  • 

cd  ca 

•  • 

«x 

•  • 

o  a 

*  • 
o  o 

•  • 
a  o 

•  • 

a  o 

a  o 

-4  © 

©  eg 

o  o 

o  a 

CD  Q 

O  CD 

o  o 

a  o 

ca  ca 

CD  O 

CD  O 

BO 

i 

i  i 

1 

! 

eg  *4 

<H  a 

eg  eg 

©  4 

eg  © 

©  © 

z 

a  o 

o  o 

o  o 

| 

ca  cd 

ca  a 

o  ca 

i 

; 

*  4 

4  4 

4  4 

; 

4  4 

4  4 

4  4 

uj  ui 

Ui  Ui 

Ui  UJ 

i 

UJ  UJ 

UI  UJ 

Ui  UJ 

l 

;  j 

K  4f 

©  Aw 

eg  u> 

! 

! 

<H  © 

©  © 

<r4  © 

j  AO  PO 

©  Pw 

4  kO 

rg  Aw 

j 

I 

©  rg 

eg  cw 

03  © 

«a:  CO 

;  i 

©  *4 

©  4 

to  o 

eg  © 

©  a 

©  4 

to  to  lO 

;  t 

©  © 

U>  © 

©  VjO 

VID  C3 

80  O' 

©  © 

K  Aw 

©  *4 

O  l0 

ca  vO 

4  U> 

Aw  4 

UJ 

o  o 

o  o 

O  O 

o  o 

©  l0 

4  © 

«4  Cw 

CD  CD 

0  o 

CD  CD 

o  o 

CD  O 

O  o 

•  # 

o  © 

*  t 

©  CO 

•  • 

4  ■H 

•  • 

to 

•  8 

o  o 

•  • 

a  o 

a  o 

o  o 

©  © 

1 

•4  © 

1 

©  eg 

O  O 

o  ca 

o  o 

o  ca 

CD  O 

O  CD 

4  *4 

1 

v£>  w4 

I  • 

©  © 

* 

to 

UJ 

CO  tSJ 

C0  4 

©  CO 

-t  co 

rg  rg 

-H  O 

eg  eg 

©  © 

©  -i4 

©  eg 

©  eg 

©  © 

©  © 

©  © 

©  © 

(V  © 

a  a 

a  a 

o  o 

o  o 

o  a 

o  o 

O  CD 

co  ca 

(3  O 

o  o 

ca  cd 

cd  ca 

es  o 

o  CD 

ca  o 

a  ca 

(V 

4  4 

A-  4 

4-  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

i 

Ui  UJ 

UJ  UJ 

ui  ui 

Ui  UI 

Ui  UJ 

UJ  UJ 

UJ  UJ 

Ui  UJ 

ui  ui 

UJ  UI 

tu  uj 

Ui  UJ 

fjw 

UI  UI 

UI  UI 

Ui  UJ 

y*, 

LA  U> 

AO  © 

4  *4 

oo  C0 

4-  © 

©  VJO 

fw  *4 

fw  4 

«=»  4 

rw  c r* 

©  © 

4  © 

•  8  go 

03  © 

\0  eg 

©  © 

pj  (VJ 

vO  4 

AO  *4 

©  © 

N.  © 

4*  © 

(SI  r4 

N.  vO 

©  © 

s4  © 

Aw  gd 

©  to 

eg  © 

©  © 

rg  © 

vD  ca 

©  v£> 

to  «<  © 

<H  O' 

o  o 

(si  © 

O  80 

*-D  Aw 

a  4 

*4  © 

©  o 

©  Aw 

rw 

+4  US 

-*4  rg 

©  © 

©  03 

eg  Aw 

Aw  © 

to  to 

©  60 

«H  N. 

00  (SI 

©  .4 

80  VjO 

eg  n. 

*4  © 

CD  © 

©  © 

Cw  4 

©  a 

©  © 

GO  © 

s0  © 

4  © 

O  v0 

l0  ^ 

4  © 

ro  fO 

4  rg 

s4  U> 

©  a 

A>.  CO 

(S!  © 

©  © 

©  *4 

©  rg 

O  *4 

sO  Aw 

ca  © 

tg  © 

iA  © 

4*  o 

to  © 

Cs.  AO 

4  *4 

©  © 

*4  cO 

©  to 

©  © 

o  © 

o  rw 

rg  fw 

©  © 

4  eg 

ca  4 

©  <o 

•  • 

•  • 

•  • 

•  * 

•  • 

•  « 

•  t 

8  • 

•  * 

•  • 

•  ♦ 

•  « 

•  * 

*  • 

•  • 

•  * 

US  fw 

©  eg 

©  o 

^  \0 

H  Cw 

^  © 

©  eg 

*4  4 

©  © 

<H  © 

•4  80 

eg  © 

©  *4 

eg  © 

©  w4 

eg  fw 

I  1 

« 

1  1 

1 

t  1 

1 

a  t 

1 

1 

i 

« 

CO  (SI 

fO  4 

ro  ro 

Lf  AO 

«4  O 

eg  eg 

rg  © 

©  © 

©  rg 

©  eg 

©  © 

©  © 

©  4 

©  eg 

©  © 

O  Q 

«  ca 

<9  O 

to  ca 

O  O 

CD  o 

ca  ca 

o  ca 

O  CD 

CD  O 

O  CD 

ca  o 

o  ca 

u  o 

CP  CD 

4>  4 

4-  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  * 

4  4 

1 

UJ  UJ 

UJ  UJ 

UJ  UI 

UJ  UI 

UI  UJ 

UI  UI 

UJ  UJ 

UI  UJ 

UJ  UI 

UJ  UI 

UI  © 

UI  UI 

UI  ui 

UI  UI 

UJ  UI 

j 

©  vO 

AO  © 

J  *4 

00  80 

©  VJO 

Cw  *4 

©  CO 

O  CD 

©  © 

©  ca 

«  © 

©  <30 

rg  g> 

eg  «o 

4  rg 

.4  «-t 

vD  4 

CO  *4 

©  © 

f-  l0 

cj  w4 

Aw  © 

Aw  © 

^  to 

Aw  © 

4  rg 

»4  © 

80  © 

©  *4 

•4  © 

fw  © 

«S  CO 

*4  cn 

o  a 

PvJ  © 

a  co 

O  4 

~4  © 

©  © 

©  © 

©  A-0 

rg  a 

Aw  ro 

©  ^ 

4  © 

©  CD 

Aw  © 

to  to 

©  to 

«4  S 

«  rg 

or  -t 

80  © 

rg  fw 

ca  © 

©  Aw 

©  © 

©  o 

4  a 

4  <0 

4  4 

©  © 

ca  s4 

a  iO 

U)  4 

.4  © 

©  © 

«4  © 

©  n 

•4  rj 

Aw  tr 

rg  © 

©  4 

rg  © 

Aw  CO 

©  m 

fw  © 

CD  <T< 

in  © 

4  a 

«  AO 

c*.  ro 

o  a 

©  © 

*4  80 

<r4  o 

©  © 

w4  eg 

eg  cd 

rg  © 

•JS  Aw 

©  *4 

s4  w4 

ca  fg 

•  • 

•  • 

US  Aw 

•  • 

©  (SI 

•  t 

©  © 

V  • 

W  lO 

•  • 

o  o 

*4  © 

•  • 

©  rg 

•  t 

<g  © 

©  ru 

*4  eg 

©  © 

©  © 

©  eg 

©  s4 

eg  rg 

©  v4 

t 

1 

1 

i 

l  i 

l 

i 

l  i 

• 

1 

f  t 

< 

o 


2:  © 

uj  •  ca 

r  o  ^ 

UJ  M  -H 


lO 


o 


uj 

B-25 


B0.M-3*£  COMPOSITE  FUSELAGE  FINE  GRIB  MODEL —  - -  - 0ECEM9ER . 18i  1975  “  NASTRAN  9/16/7V  PAGE 

FREE  FLIGHT-5S 


j  :  !  NADC-77149-30 

I  :  1  '  1 

I  i  i 

b 

N  1 


o 

*4  CD 

w 

«4 

fH 

O  CJ 

C3  O 

w4  O 

o 

a 

w4  O 

CJ  *4 

W  CD 

j  r-  o 

o 

o  a 

o  a 

o  a 

a 

o 

a 

a  o 

o  a 

a  cd 

CD 

CD 

CD  CD 

O  CD 

o  o 

j  1  1 

4 

A  4* 

4  4 

4  4 

4 

4 

4 

4  « 

4  4 

4  4 

* 

4 

4  4 

4  4 

4  4 

j  *  * 

UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ 

UJ 

UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

IU 

LU 

UJ  UJ 

liJ  UJ 

l»J  UJ 

!  LO  (/> 

vO 

a  CO 

O  -J- 

CJ  CD 

u> 

•J 

PO 

po  n 

4  4 

n-  j) 

tn 

P0 

4 

cv  n*> 

S-  kD 

•  • 

• 

1  • 

•  • 

•  « 

• 

• 

• 

•  • 

•  « 

•  • 

• 

• 

•  4 

•  « 

*  • 

i  a:  x 

PO 

<V  -r4 

>r-l  CD 

CD  J- 

PO 

CV 

w 

P0  *4 

PO 

CV  co 

flD 

40 

(V  P0 

CJ 

*4  ao 

PO  PO 

PO  PO 

PO  (V 

CV  P0 

PO  PO 

PO  P0 

PO  PO 

CJ  tv 

4  4 

4  PO 

P0  PO 

PO  P0 

PO  PO 

PO  4 

po  ro 

ro  po 

O  CD 

a  o 

a  o 

C3  CD 

C3  O 

C3  O 

CJ-}  CJ 

CD  CD 

O  CO 

o  CJ 

cd  rs 

o  a 

CD  CD 

CD  CD 

CD  CD 

O  CD 

♦  4 

4  <4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  * 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

1  Z  2 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  u 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  u 

UJ  UJ 

LU  UJ 

LU  UJ 

UJ  LU 

UJ  LU 

UJ  UJ 

UU  UJ 

i  W  F-l 

J*  cv 

04  J- 

CP  PO 

u? 

CP  CJ 

CO 

S  CJ 

cn  n 

P*.  -f 

P^  PO 

ro  po 

co  4 

cn  po 

cn  r-w 

y4  CJ 

PO  PO 

X  X 

-4  4 

JD  PO 

JD  fs. 

u? 

Pw  J- 

tv  CJ 

cj  in 

O  PO 

4  4 

JD  U? 

in  o 

PO 

s.  ro 

c0  n 

JD  lO 

co  n- 

1  f 

CT>  *0 

P-  h- 

CP  <v 

vO  U) 

K.  CP 

O  *4 

po  cn 

cn  *o 

lD  O 

<d  in 

in  4 

4  cn 

40  P-- 

in  o 

CD 

cn  o 

aa 

CP  in 

4  LT\ 

*4  PO 

CJ  CJ 

^  U3 

\D  CJ 

CO 

PO  (V 

PO  w 

•J  p^ 

cd  cn 

4  PO 

po  cn 

P0  N- 

J3  -rJ 

CT'  fU 

l  CO  {A 

m  co 

n-  j- 

J>  j- 

PO  cn 

CD  O 

N-  4* 

vO  PO 

in  po 

CD  CO 

4  PO 

p*.  ro 

cn  u? 

cn  vO 

4 

po  cn 

CO  in 

\ 

eg  o 

4  in 

PO  v£) 

O  U) 

•0  4- 

a 

pw  vU 

tv  4 

v£)  CJ 

4  CJ 

in  *j 

cn  ro 

pw  cn 

ro  in 

lO  CJ 

in  o 

| 

fSJ  00 

PO 

Ps-  N. 

^  H 

PO  PO 

4  PO 

y4  W 

J  v£> 

x-l  CV 

uD  cj 

4~3 

\D  in 

*4 

•r4  Cj 

jd  in 

00 

1  1 

<  1 

1  1 

1  1 

i  i 

1  1 

1  1 

t  1 

1  1 

l  i 

i  i 

•  1 

1  1 

1  t 

i  i 

j*  4 

►0  PO 

PO  tv 

CV  CJ 

(V  P0 

PO  PO 

PO  PO 

4  4 

4  PO 

PO  CJ 

PO  P0 

PO  po 

P0  PO 

CJ  tv 

PO  PO 

at 

o  a 

a  a 

a  o 

a  o 

o  o 

O  C3 

O  O 

a  o 

cj  a 

a  co 

a  a 

a  o 

CD  CD 

O  a 

o  o 

O  CD 

♦  * 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

ftf  X  X 

UJ  UJ 

UJ  U 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

Ul  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

LU  Ul 

UJ  UJ 

UJ  LU 

UJ  UJ 

UJ  UJ 

UJ  UJ 

r  <  < 

tV  K 

(V  P*. 

J>  4- 

cj  in 

j-  in 

a  r\j 

CJ  JD 

n.  in 

cn  co 

po  po 

N-  P0 

PO  «-< 

4  ^0 

in  «3 

tv  n*. 

4  4 

CO  X  X 

(M  CD 

4  CD 

JD  PO 

P-  PO 

in  in 

kC>  in 

PO  PO 

*4  cn 

tv  CJ 

cj  m 

Pw  P*. 

cn  po 

4  in 

CJ  CJ 

CJ  P0 

Pv.  «0 

1  1 

c n  o 

a 

in  in 

a  cp 

PO  PO 

tv  cn 

po 

J-  vO 

CJ  u> 

<n  in 

in  n. 

cn 

c0  ao 

tv  CD 

N.  Pv- 

CJ  4 

0  <  CO 

4  in 

CJ  o 

po  a 

-*  co 

CJ  o 

CJ  Ps. 

*4  O 

a  cn 

po  in 

«o  o 

vO  PO 

PO  a 

K  cn 

CD  kD 

4  M-t 

00  to 

cn  o 

tn  a 

®  n* 

CV  (T 

in  co 

«3  CD 

C5  50 

CO  CJ 

tv  po 

CJ  po 

U5  U> 

Pw  *-l 

cn  oo 

in  o 

1 

vO  -J* 

in  \D 

h-  CP 

CP  PO 

O  PO 

4“  po 

rv  po 

in  cj 

a  S. 

o  cn 

u>  in 

4  (V 

p^.  ^ 

vO  cn 

in  4 

CD  4 

1 

i 

1 

*«4  t4 

po  *3 

yp  PO 

PO  CP 

1 

O'  +4 

1  1 

«H  -H 

I  1 

tv  PO 

i  i 

PO 

W  H 

1 

po 

tV  4 

tv  tv 

I  f 

N  P0 
t  1 

PO  CV 
» 

in  u) 

i 

«  • 

4  tV 

I 

r 

i  J 

!  * 

tv 

(V 

tv 

PO 

P0 

PO 

H 

4 

*0 

PO 

PO 

PO 

P0 

PO 

PO 

o 

o 

a 

a 

o 

o 

o 

O 

o 

a 

o 

a 

o 

CD 

CD 

o 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

i  00 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

W 

U 

UJ 

UJ 

Ul 

UJ 

UJ 

UJ 

uJ 

!  -j  co 

tv 

C3 

in 

*4 

P0 

tv 

cn 

in 

in 

o 

4 

U> 

in 

« 

CD 

in 

to  <  UJ 

PO 

CJ 

J) 

u> 

Jf 

Ps. 

PO 

K 

4 

CD 

in 

w 

4 

tv 

in 

F-l  ftC 

c 

oo 

4 

in 

p^ 

cn 

00 

PO 

v0 

o 

00 

PO 

4 

in 

PO 

eo 

H  x  *— 

4 

o 

uo 

CJ 

«o 

tv 

N- 

cn 

lD 

CJ 

t4 

cn 

M 

4 

n- 

N. 

<  (O 

r**- 

W 

~4 

N* 

<p 

in 

O 

PO 

PO 

in 

PO 

4 

in 

in 

cO 

2 

o 

4 

& 

CP 

PO 

CJ 

in 

in 

in 

flO 

o 

cn 

4 

a 

CJ 

tv 

UJ 

<H 

w4 

ro 

«4 

tv 

PO 

in 

PO 

PO 

* 

4 

in 

• 

• 

I 

l 

1 

« 

i 

i 

i 

1 

i 

I 

i 

» 

1 

w 

UJ 

po  ro 

*4  H 

PO  PO 

P0  P0 

P0  PO 

PO  tv 

CV  4 

tv  PO 

a  a 

o  o 

CD  O 

O  CD 

CD  CD 

o  o 

CD  CD 

CD  O 

Li 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

UJ  UJ 

1 

UJ  Ul 

UJ  UJ 

Ul  UJ 

Ul  UJ 

UJ  UJ 

UJ  UJ 

Ul  UJ 

uj 

f»  J) 

-H  a 

D  PO 

cn  cj 

PO  cO 

4  <D 

Pv.  <V 

O  tv 

i 

a>  «h 

i 

in  po 

vD  o 

4  co 

vO  N. 

tJ  o 

cn  cd 

4 

<  CO 

CP  eo 

N  a 

PO  U> 

K  CJ 

ro  in 

4  Cj 

CJ  v0 

4  c0 

1  CO  to 

00  vO 

cn  cn 

in  cn 

ao  in 

(V  4 

PO 

PO  ^ 

ps.  PO 

at 

a  «0 

<rJ  O 

Ps. 

cd 

K.  tV 

in  po 

N.  4 

eo  PO 

o  a 

4  i0 

a  o 

o  a 

o  o 

o  o 

a  o 

O  00 

cs  a 

cn  cd 

in  in 

4  4 

PO  *4 

-H  CD 

N*  CD 

a  o 

tf 

o  o 

PO  *4 

o  o 

C3  C3 

a  a 

o  a 

a  O 

K,  co 

o  o 

cn  u> 

in  *4 

«r4  CJ 

tv  tv 

tv  ^ 

•  * 

PO 

•  • 

O  CD 

CO  I  I  •  I  I  I  I  I  » 


P0  P0 

PO  PO 

P0  CJ 

a  P0 

CV  O 

CJ  tv 

PO  tv 

w4  04 

ro  4 

4  PO 

PO  P0 

tv  PO 

ro  ro 

PO  PO 

PV  PO 

PO  PO 

Z 

o  o 

O  O 

CD  CD 

CD  o 

CD  O 

a  o 

O  CD 

CD  CD 

o  cp 

CD  CD 

O  CD 

cd  a 

cd  a 

o  a 

O  CD 

CD  O 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

+  A 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

H 

Ul  u 

UJ  UJ 

LU  Ul 

LU  LU 

Ul  UJ 

UJ  UJ 

UJ  LU 

UJ  UJ 

UJ  UJ 

Ul  Ul 

UJ  UJ 

Ul  UJ 

LU  UJ 

Ul  UJ 

LU  UJ 

LU  UJ 

[ 

— 1  o 

ro  in 

cj  <o 

JO  tv 

4  <n 

CD  i-< 

N.  cn 

04  O 

cv  cn 

04  CD 

K  PO 

CV  Pv. 

OO  <30 

04  CV 

a  tv 

eo  cn 

PO 

PO 

iO 

jr  cj 

*4  CJ 

CJ  -*H 

JO  CO 

CJ  CD 

4  CJ 

in  ro 

JO  JO 

PV  nj 

Pv.  CD 

m  rs. 

m  cd 

CM  04 

v-< 

f\J  PO 

<r 

03 

4  CO 

eo  U3 

CJ  ao 

eo  4 

>rJ  ao 

<o  cn 

w4  N. 

n*  cd 

4  PO 

O  vJ 

4  4 

tv  PO 

\D  iX) 

O  JD 

4  co 

04  ro 

to 

co 

(O 

cd  on 

in  cn 

in  vjD 

v£)  in 

o  ao 

Jj  cn 

JO  O 

cn  cn 

4  4 

in  co 

r*-  0-i 

CD  04 

CV  04 

O'  04 

Pv.  PO 

rv  a  * 

UJ 

eo  in 

^  in 

f"-  (V 

4  cn 

PO  P^ 

O  4 

CJ  4 

W  CD 

PO  JO 

tv  o 

cn  in 

03  4 

o  ro 

in  ro 

•o  ro 

CV  JD 

4  eo 

U)  4 

cn  k 

00  CJ 

ao  04 

Cj  JO 

(V  CJ 

eo 

in  jj 

*o  cn 

PO  CD 

ao  PO 

in  ro 

pj  ^ 

r-  cd 

PO  J> 

S  S3 

to  ^ 

1 

P0  W 

1 

vD  in 

i 

in  w 

1 

4  « 

1  1 

«0  eo 

H  w4 
« 

n.  «o 

1  1 

4  4 

«h  rv 

i  i 

(V  mH 

1 

cn  04 

i 

04  04 

1 

04  tn 
»  i 

PO  »-i 
«  1 

in  ro 

i 

P0  to 

tv}  (V 

PO  cv 

o  P0 

CJ  C3 

CJ  Cj 

PO  tv 

P0  ro 

4  CM 

(V  <v 

tv  tv 

tv  P0 

M  PO 

rv  ro 

PO  PO 

t3»  a 

a  o 

o  o 

CD  CD 

O  O 

CD  CD 

CD  CD 

o  a 

c?  o 

O  CD 

O  CD 

O  CD 

O  CD 

cd  ro 

o  o 

CD  CD 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

LU  UJ 

UJ  IjJ 

Ul  tv 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

UJ  UJ 

tU  UJ 

UJ  UJ 

UJ  iu 

UJ  LU 

UJ  UJ 

UJ  UJ 

LU  Ul 

LU  LU 

eo  o 

v£)  *H 

ro  eo 

4  co 

4  CD 

N*  JO 

in  m 

w4  CD 

ro  jo 

cn  Pv 

JO  4 

CV  P0 

T-<  <30 

ro  n. 

JD  'J 

co  cn 

tv 

CJ 

tv  in 

cn  eo 

cj  cn 

N.  4 

Pw  N. 

CO  in 

4  PO 

in  ro 

in  =o 

04  cn 

ao  cn 

eo  4 

in  JD 

rv  jd 

K  cn 

CV  PO 

in 

«3t 

ra 

(V  lO 

CJ  »H 

to  tn 

PO  JO 

CJ  JO 

N.  CO 

4  4 

r*.  o 

PO  N- 

PO  tv 

CD  -4 

►v  tV 

w  cv 

PO  04 

4  cn 

04  PO 

to  to 

o  « 

eo  m 

CD  \D 

e*  <r4 

in  r^ 

CD  *4 

cd  in 

cn  cn 

in  ro 

in  cd 

■H  !>- 

Pv.  N* 

€»  pv. 

pv.  cn 

rv  in 

tv  cn 

N»  H 

CV  4 

r**.  «o 

•H  PO 

JO  cs 

ro  cn 

jo 

04  O 

UJ  04 

4  r>- 

(V  P0 

o  tv 

C3  tV 

PO  4 

03  CD 

rv 

4  P0 

tv  in 

*4  ao 

CD  PO 

cn  4 

tv  eo 

cj  cv 

o  eo 

4 

JJ  P0 

in  po 

pw  cn 

tv  cn 

4  tV 

cn  cn 

P0  vS 

ro  ro 

i 

ro  ro 

k  m 

i 

JO  04 

1 

4  O 

eo  co 

(  1 

( 

K  eo 

*H  4 

1 

tv  cn 

in  jo 

i 

m  in 

t 

e0  +* 

1 

*H  Pv. 

04 

tn  ro 

< 

PO  PO 

04  04 

PO  4 

PO  P0 

PO  P0 

to  ro 

PO  PV 

tV  PO 

PO  PO 

CD  CD 

i 

CD  U 

CD  cd 

CD  CD 

CD  CD 

CD  O 

cd  a 

O  CD 

CD  O 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

4  4 

j 

Ul  Ul 

j 

i 

UJ  Ui 

UJ  UJ 

UJ  UJ 

UJ  LU 

UJ  UJ 

LU  UJ 

UJ  UJ 

LU  Ll» 

in  cj 

04  CD 

CD  P0 

cn  ro 

^  03 

tv  in 

04  O' 

P^v  JD 

rv  <o 

w 

-rJ 

cc  eo 

in  ro 

04  O 

K 

eo  cn 

04  CJ 

PV  CD 

04  P*> 

tn  04 

m 

on  cn 

K  CD 

Pv.  PO 

an  m 

po  m 

04  CT* 

er>  «o 

po  in 

4>  rv 

CO 

to 

«  4 

cn  cn 

m  rv 

rv  cd 

P0  N. 

m  in 

•o  cn 

JD  PO 

•o  eo 

o  ir\ 

04  CD 

in  .o 

pv.  tn 

K.  03 

in  p*. 

kO  eo 

m  ro 

JD  «0 

CJ  JO 

C*  CD 

CD  O 

CD  CD 

o  o 

o  o 

CD  O 

o  «o 

4  tv 

n  q 

J>  CD 

o  J3 

J>  o 

cn  cd 

O  CD 

in  r^ 

cO  CJ 

CD  CD 

CD  CD 

CD  O 

CD  CD 

CD  CD 

CD  CD 

Pw  eo 

J  IO 

04  4 

PO  04 

w4  04 

W  ^ 

ro  co 

a  o 

PO  PO 

«s 

o  *- 

z.f-miCN  'eocncD  gocro»vfvro-*in  J> 
lu  •  tv  rv  rv  eg  tv  tv  ro  ro  fo  -t  4  4  4*  4  jp  4 

I!  O  -r-)  *H  ^  **"•  wH  •*<  04  *V  wH  *“4  w4 

UJ  F~«  W  «H  <H  *4  *4  n~4  tM  W  04  <M  tH  •»-< 


UJ 


Ui 

to 

■* 

a. 


4 

N 

S, 

m> 

•*4 

<7* 


X 

< 

o' 


ui 

o 

o 


u 

L» 


Ui 

z 


Ui 

to 

-J 

UJ 

in 

=> 

u. 

Ui 


in 

o 

o. 

X  tl 

o  u\ 

o  I 

‘  p- 

j  r 

r  O 

•O  *-« 
I  J 
x  ti¬ 
er 


NADq-77149-30 


*  1 


*-  o 

*  I 


00  to 

•  • 
x  r 


z  ^ 

M  *-H 

r  r 

i  i 

<  a 
in  in 


1- 

n 

00 

< 

* 

z 

i 

i 

Kf  X  X 

{ 

«<  «* 

UN 

tors 

!  I  i 

K 

040 

O' 

!  in  tn 

4*4 

w 

i 

• 

• 

i 

jP< 

1 

<¥ 

t  ' 

! 

Ui 

i 

0 

i  & 

X 

!  -i  oi 

Ui 

01  <  Ui 

o 

M  O' 

UJ 

H  XI* 

a 

<*  00 

Ui 

i 

X 

Ui 


Ui 


4  £ 
<t  CD 

i  00  00 
itf 


mm 

■  «C  <0 

00  00  00 

UJ 

f 

00 


Ui 

0£ 


i  cm  cm 
tn  «*  a 
i  (O  oo 


<r  co 
00  00 


-J 

z 

o 

o 

-i 


«4  *4 

«4 

O  CNJ 

a  cm 

O  *4 

«4  <p4 

O  44 

o  o 

a  a 

O 

o  a 

o  o 

O  O 

o  a 

a  a 

A  4> 

*  * 

♦ 

4  • 

*  « 

4  • 

+  i 

*  • 

ui  Ui 

Ui  UJ 

UJ 

UJ  UJ 

UI  Ui 

UJ  UJ 

Ui  UJ 

uj  uj 

»4  CVJ 

4* 

CO  CM 

o  PO 

CO  UN 

PO  4 

a  o 

•  • 

• 

•  « 

4  4 

4  4 

4  • 

4  • 

M  PO 

m  un 

CM 

«r4  O' 

CM  W 

O'  UN 

«4  4 

Nt  4 

po  po 

ro  csj 

CM  CM 

PO  -J- 

4  PO 

4  4 

4  4 

PO  4 

a  o 

w  o 

Or  O 

a  o 

o  o 

o  o 

CJ 

o  o 

^  * 

♦  + 

*  * 

4.  4> 

A  ★ 

>4  ♦ 

4r  ♦ 

♦  4 

Ui  UI 

Ui  Ui 

Ui  UJ 

UJ  UJ 

UI  UI 

UJ  UJ 

Ui  UJ 

UI  UI 

N  UN 

«H  4 

sO  CM 

PO  CO 

vO  CM 

PO  UN 

M3  UN 

4  a 

PO  4 

N  <C 

o  o 

O  UN 

co  CP* 

CJ  M3 

M>  O' 

40  a 

O  CM 

CM  M3 

N.  *4 

U)  P^ 

PO  4 

M3  CO 

CM  O' 

C0  N» 

PO  jf 

a  co 

O'  4  • 

PO  — * 

4  CM 

:D  «3 

Ni  CT 

O'  4 

S3  O' 

O'  W 

K  4 

UN  N. 

s 0  O' 

N.  PO 

ps.  O' 

^  CM 

b  UI 

•4  O' 

fO  UN 

UN  ^ 

Ml  ^4 

CM  A- 

CO  *4 

<3  O' 

•  • 

«4  W 

•  • 

*-4  O' 

•  • 

•*4  UN 

O'  CM 

CM  O' 

-4  «4 

*4  *4 

O'  44 

I  1 

1  1 

1  « 

t  1 

1  1 

1  1 

•  • 

PO  PO 

PO  PO 

ro  po 

-r  -i* 

4  PO 

PO  PO 

PO  PO 

CM  PO 

o  o 

o  o 

C3  O 

a  o 

o  o 

O  Q 

o  o 

a  o 

4l  + 

+ 

4-  4b 

4  -4 

*  * 

★  A 

*  + 

*  * 

UI  Ui 

Ui  lii 

tii  UJ 

UJ  UJ 

ui  «u 

1U  UJ 

UI  lil 

UI  Ui 

<T*  M) 

M3  PO 

UN  CM 

UN  O 

N*  CM 

a  o* 

a  cm 

PO  M3 

N  M 

CM  PO 

*4  UN 

PO  u> 

*4  O' 

<r4  n. 

CM  M3 

O'  CM 

n  Ui 

O'  P** 

O  O' 

N»  UN 

*4  M3 

UN  CO 

4  « 

PO  4 

U>  to 

CM  CM 

4  PO 

PO  Ml 

IN.  4 

h4  4 

(Si  *4 

m  -r* 

m  n* 

PO  CO 

CO  o 

4  4 

4  P0 

N  vO 

P0  W 

ro  csj 

O'  >7 

O  so 

4 

N.  O' 

P0  M3 

4  po 

•  « 

•  • 

•  • 

4  4 

4  4 

4  4 

4  4 

4  • 

▼4  PO 

Csj  CM 

CM  CM 

i 

w  CM 

CM  N. 

CM  M> 

UN  »4 

1 

M3  O' 

W 

J 

fSJ 

M 

CM 

P0 

P0 

P0 

1 

P0 

a 

Q 

a 

a 

o 

a 

9 

o 

+ 

’  ♦ 

+ 

* 

♦ 

+ 

* 

♦ 

Ui 

iu 

UI 

UJ 

ui 

Ui 

Ui 

Ui 

CM 

UN 

PO 

CM 

PO 

sO 

o 

CM 

CO 

vO 

40 

CM 

K 

<js 

UN 

<*4 

o 

•v4 

PO 

UN 

N 

fW 

4 

vO 

O' 

O' 

•r4 

<*4 

44 

jp 

O' 

P0 

vO 

*4 

O 

«4 

PO 

o 

Pte 

-4“ 

-r4 

M3 

CD 

• 

• 

• 

4 

• 

• 

fO 

O' 

w 

c 

•4 

UN 

vO 

4 

J 

! 

• 

i 

1  i 

1 

1 

po  m 

M  W 

m  m 

j 

! 

j 

o  a 

O  a 

a  o 

i 

! 

♦  + 

*  * 

4i  + 

| 

| 

Ui  Ui 

Ui  UJ 

UI  Ui 

) 

a  un 

*4  O' 

PO  ^ 

i 

* 

N  4 

CJ  UN 

UN  -H 

< 

i 

CA  A* 

N.  co 

^4  JS» 

l 

UN  O' 

O'  <H 

CO  -r4 

! 

o  a 

in 

O'  CO 

CM  o 

*4  CO 

UN  w4 

o  a 

t®  q 

o  a 

a  a 
•  • 

Cl  O 
•  • 

•  • 

44  ro 

•  • 

CM  W 

4-1  4-4 

o  o 

o  o 

o  a 

o  o 

o  o 

i 

1  1 

1  • 

PO  PO 

m  m 

CM  CM 

CM  4* 

4  PO 

PO  4 

4  PO 

PO  4 

a  o 

o  o 

o  a 

o  o 

o  a 

o  a 

Q  o 

o  a 

*  * 

'  *  + 

*  4> 

♦  4* 

*  4b 

a  * 

4*  * 

*  * 

Ui  UJ 

Ui  Ui 

UI  UJ 

UI  UJ 

Ui  UJ 

UI  Ui 

UI  UI 

Ui  Ui 

«  -7 

GO  K> 

PO  <o 

t4  O' 

O'  UN 

M3  M3 

4  O 

«o  a 

0  O' 

fSJ  03 

UN 

-4  4 

M3  CM 

4  CM 

O'  M3 

O  N 

UN  4 

CO  CM 

N.  PO 

no  4- 

4  PO 

U>  40 

00  M3 

44  M> 

CO  UN 

m  in* 

rsj  o' 

a  u> 

CM  PO 

4  ^ 

UN  gj 

QO  O' 

w  cr» 

O  CM 

PO  fM 

a  un 

UN  PW 

03  O 

O'  PN 

4  44 

O  ON 

CM  CVJ 

-J"  PO 

Mi  if' 

UN  O 

M3  CM 

44  O' 

#  • 

O  4 

•  4 

•  • 

•  • 
*4  *4 

•  • 
UN  s£ 

4  CM 

CM  *0 

K  ^ 

44  4 

UN  44 

1 

1 

1  1 

1 

1 

po  m 

M  PO 

w  n 

PO  -t 

4  PO 

PO  4 

4  PO 

P0  ^ 

a  o 

o  o 

q  a 

o  o 

O  O 

a  a 

cs  a 

O  o 

*  ♦ 

♦  * 

♦  4. 

*  * 

^  4> 

4*  + 

*  4. 

4b  + 

Ui  Ui 

Ui  UJ 

U  UI 

UI  ui 

UI  UJ 

UI  UJ 

Ui  UI 

UI  UI 

CO  4 

fO  O' 

•4  no 

ro  O' 

4  CP* 

cm 

co  a 

O  CM 

CM  N 

CM  *4 

UN  vO 

4  <M 

O  UN 

O'  CM 

44  O' 

UN  CM 

CO  O' 

cj  m 

40  O' 

4  O 

O'  CO 

03  S. 

«4  co 

\C  UN 

K.  N 

^  »4 

Ml  <0 

CS  UN 

<50  CM 

4  <50 

M3  4 

M3  44 

«o  a 

J-  CO 

a  -f 

O  ^4 

CP  CM 

4  «M 

44  M3 

•4  4 

PO  o 

*4  O' 

PO  *4 

4  U> 

UN  CM 

03  eg 

CM  UN 

M3  4 

•  • 

•  • 

•  • 

•  4  - 

4  4 

4  4 

•  4 

4  4 

*4  m 

CM  *4 

»4  -4 

O'  CM 

CM  <0 

7 

i 

-4  4 

4 

i 

1  1 

1  ( 

i 

I  1 

1 

f«j  po 

W  *1 

PO  CM 

4  4 

4  PO 

PO  4 

4  PO 

PO  4 

a  o 

u  o 

O  W 

O  o 

o  o 

o  a 

u  o 

a  a 

4-  + 

♦  ♦ 

4>  * 

4  * 

♦  * 

4r  4> 

♦  + 

♦  4b 

Ui  Ui 

Ui  Ui 

Ui  lii 

ui  ui 

Ui  uj 

ui  ui 

ui  ui 

uj  ui 

vO  MJ 

UN  v0 

w4  O 

-4  O' 

4  CM 

-r4  UN 

UN  O 

«0 

W  PO 

r*  vo 

O'  40 

UN  kJO 

10  O' 

O  M 

Ni  PO 

M3  44 

N  O 

4  o 

<n  pm 

tn  * a 

a  N 

4  O' 

iO  4 

IfN  43 

•»  O' 

N.  N» 

O'  »o 

CJ  P- 

U3  P0 

4  cs 

UN  00 

OR  N 

jr  <r* 

4  -4 

ON  CM 

4  O' 

O*  CM 

PM  « 

p*.  <o 

N  OR 

UN  ON 

P0  O 

*4  ^ 

Cj  UN 

UN  0« 

UN  <*4 

44  PO 

4  P0 

•  * 

M>  w 

•  * 
•4  -H 

4  4 

•4  K 

*4  PM 

CM  h! 

Ps. 

W  UN 

UN  H 

tn  uj 

o 

b- 

Ui 

X 

Ni 

<* 

Ui  4 

4 

’  X  o 

44 

1  Ui  rn 
mJ 

44 

UJ 

CO 

4 


o* 

4 


cm 

UN 


PO 

UN 


1 

1 

t  1 

4 

UN 

M> 

UN 

IA 

UN 

44 

44 

*4 

44 

44 

44 

B-27 

NOTES 


I.  MATERIALS 
GRAPHITE  -HERCJlE 
GLASS ‘CORUOPREG 
ADHESIVE -METABOh 
Z  M.B.  329  SHALL  BE  US 
3-SOFTENING  STRIPS 
GLASS  REPLACES  G 
SOFTENING  STRIP  F 
4. CURE  TEMPERATURE 
SCORE  FILL- 
6.T0LERANCES  */&OF 


detail  f 

LAYUP  SEQUENCE 


DETAIL  B 

SEE 

ATTACHMENT 

(7) 


NAVAL  AIR  DEVIL 
vmiiitii, 


BS 


RIGHT  SKIN  PAr 


1*204 
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